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1.0 GENERAL

1.1 SCOPE AND PURPOSE

SECTION 1

associated with field operations for this Project.

7120-131-1

ABS Environmental Services, Inc.

ABB Environmental Services, Inc.· (ABB-ES) has prepared this Project-Specific

Health and Safety Plan (HASP) to support its Construction Monitoring SerVices for

Building 95 and Sites 1, 3, 5, 6, 8 and the Eastern Plume to be conducted at Navai

Air Station (NAS) Brunswick, in Brunswick, Maine.

This HASP has been prepared in conformance with the ABB-ES Health and Safety

Program and is intended to meet the requirements of 29 Code of Federal

R<rgulations (CFR). 1910.120. As such, this HASP and addresses those activities

W01293L080
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SECTION 1

1.2 PROJECT PERSONNEL

1.2.2 .Field Engineer

1.2.1 Project Manager

7120-13 '1-2

ABB Environmental Services, Inc.

meet requirements of this HASP, the coordination of staff assignments to ensure that

development of this project-specific HASP, the allocation of necessary resources to

identified or that develop on the project.

personnel assigned to the project meet medical and training requirements; and the

means and materials necessary to resolve any health and safety issues that are

responsibilities. The PM for these project is Mr. Stephen Mitchell, P.E. The PM's

responsibilities, as they relate to health and safety, include provision for the

The Project Manager (PM) is the individual with overall project management

W012931.080

(

The Field Engineer is the PM's designee who is on-site and vested with the authority

~y the· PM to carry out day-to-day site operations. The Field Engineer for this

project is Mr. Thomas Hillman.
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HSO.

SECTION 1

1.2.4 Health and Safety Supervisor

1.2.3 Health and Safety Manager

7120-131-3 .

ASS Environmental Services, Inc.

W012931.080

The HSS will be responsible for (1) approval of the individual chosen to serve as the

site HSO for this field operation; (2) review and approval of the project-specific

.HASP developed by the HSO, as well as any significant changes made over time to

the project HASP; (3) oversight of the daily efforts of the HSO; (4) resolution of the

site disputes involving health and safety issues; and (5) implementation of the HASP

by the HSO. The HSS will notify the HSM of any stop work orders issued by the

The Health and Safety Manager (HSM) has final authority to resolve health and

safety issues that are not resolved at· the site or through the Health and Safety

. SuperVisor (HSS), and has overall responsibility for ensuring tpat the policies and

procedures of this HASP are implemented by the Health and Safety Officer (HSO).
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SECTION 1

1.2.5 Health and Safety Officer

the site or environmental conditions change.

their own HASP. ABB-ES personnel will be required to conform to the contractor's

HASP when working in their exclusion zones. ABB-ES personnel will follow the

ABB-ES Health and Safety Program and HASP when on the base. If the two plans

conflict then the more conservative plan should be followed. The HSO, m

consultation with the HSM is responsible for updating 'and modifying this HASP as

7120-131-4

ABB Environmental Services, :Inc.

Mr. Thomas Hillman has been designated by the PM as HSO for the Building 95,

Sites 1; 3, 5, 6, 8 and the Eastern Plume projects with concurrence of the HSM. The

HSO will have at le'ast an indirect line of reporting to the HSM for the duration of

his assignment to the project. The HSO is responsible for developing and

implementing this HASP in accordance with the ABB-ES Health 'and Safety

Program. The HSO will also conduct safety briefings and project-specific training for

on-site personriel. The Navy's contractor has responsibility for their sites through

W012931.080
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SECTIONl,

The following is a list of other personnel who will be involved in this project and

1.2.6 Other Functional Titles

ABS Environmental Services, Inc.

7120-13

Responsibilities

Program Manager

Hydrogeologist

Environmental Engineer

Construction Management

Technical Reviewer

I
Treatment Plant Operations Specialist

Geotechnical Engineer

1-5

Dave Lovejoy

Lyle Tracy

Bob Smith

Position Title

Rick Day

Jeffrey Brandow

Bob McGirr

Peter Hall

their general responsibilities:

W012931.080
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;

1.3 TRAINING

SECTION 1

1.4 MEDICAL S'URVEILLANCE

7120-131-6

ABB Environmental Services, Inc.

entering potentially contaminated areas of "this site must meet the requirements of

29 CFR 1910.120. Personnel without the required training will not be permitted in

any area with potential for exposure to toxic substances or harmful physical agents

(i.e., downrange).

clearance will not be permitted in any area with potential for exposure to toxic

All personnel entering potentially contaminated areas of this site will be medically

qualified for site assignment through a medical surveillance progr~m outline in the

ABB-ES Health and Safety Program. Personnel who have not received medical

Training is defined under the ABB-ES Health and Safety Program, and all personnel

W012931.080

substances or harmful physical agents (i.e., downrange).
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SECTION 2

2.2 SITE HISTORY

2.0 SITE CHARACTERIZATION AND ANALYSIS

2.2.1 Building 95

7120-132-1

ABB Environmental Services, Inc.

NAS Brunswick is located in the City of Brunswick, Cumberland County, Maine,

the Department of the Navy. The base property covers 3,091 acres.

W01293i.080

2.1 SITE NAME, LOCATION, AND SIZE

about 25 miles northeast of Portland. The facility is located south of the

Androscoggin River between Brunswick and Bath, Maine (Figure 2-1). NAS

Brunswick an active base, owned and operated by the federal government through

. The old insecticide/herbicide storage building, Building 95, is located; one block

north of Fitch Avenue, along Avenue B (Figure 2-2). Building 95 served as an office

as well as a storage area for chemicals. The more commonly used chemicals, such
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SECTION 2

as malathion, 4,4'-dichlorodiphenyltrichloroethane (DDT), and Drexel were stored

in drums horizontally stacked on an outside drum rack. This allowed for greater

storage, as well as easy access to the commonly used chemicals.

The standard operating procedure, for pest control was to respond to service calls on

an as-need basis. Chemicals and water were then inixed, usually on the steps of the

, building. Prior to 1976, any materials that were left over after the service calls was

dumped behind the building. This practice was eventually stopped. Pest Control

operations moved to the facilities of Building 647 in 1985.

A Remedial Investigation, baseline risk assessment, and subsequent Remedial Design

Investigation of the site have been completed. These investigations identified the

presence of several pesticides and herbicides; notably, DDT imd pyrethrins in the soil

and on the structures at the site. Additionally, low levelS of pesticides'and inorganics '

were detected in groundwater samples. _Except for endrin and heptachlor epoxide,

none of the compounds detected in groundwater exceeded their Maximum

Contaminant Levels or Maine Maximum Exposure Guidelines (MEGs). Endrin and

heptachlor epoxide were each detected once above the Maine MEGs.

7120-13

ABB Environmental Services" Inc.

2-4W012931.080
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2.2.2 Sites 1 and 3

SECTION-2

Sites 1 and 3 are two inactive landfills within a restricted area in the central portion

of NAS Brunswick (Figure 2-3). Records indicate these landfills were used to

dispose of wastes including garbage, food, oil, solvents, pesticides, petroleum

products, paints, aircraft and automotive parts, and various chemicals. No wastes

material was observed at Site 3 and only low-level soil contamination was detected

although Site 3 originally was believed to be a separate disposal area from Site 1.

Field sampling activities were not able to establish a clear delineation between the

two sites.

Environmental. contamination was observed in several media at Sites 1 and 3: soils,

groundwater, leachate/sediment, and surface water/sediment. Contaminants

detected above background levels included polynuclear aromatic hydrocarbons and

pesticides in soil; volatile organic compounds (VOCs) and inorganic compounds in

groundwater; VOCs, inorganic compounds, and semivolatile organic compounds

(SVOCs) in leachate; and inorganic compounds in surface water. Additionally,

contaminated leachate was identified in seeps along the steep banks of Mere· Brook

and the tributary south of Sites 1 and 3. The source area for this contamination is

7120-13

ABB Environmental Services, Inc.

2-5W012931.080
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2.2.3 The Eastern Plume

SECTION 2

2.2.4 Sites 5, 6 and 8

considered to be' the landfills. No single, well-defined source of contamination,

however, has been identified in the landfills.

7120-13

ASS Environmental Services, Inc.

2-7

The Eastern Plume is the result of solvent disposal from Site ~ (the Acid/Caustic

Pit), 11 (the former Fire Training Area), and 13 (the Defense Reutilization and

Marketing Office Area), leaching into groundwater. Extensive Hydrogeological and

analytical data collected during the 1990 field program delineated the plume of

VOC-contaminated groundwater extending north to south along the eastern boundary

of NAS Brunswick (see Figure 2-3).

W012931.080

Site 5 apparently was used to dispose of asbestos-lined pipe from a building being

demolished- on base. The site was inspected in 1980 by ~ facility engineer who

described the site as consisting of two trenches filled with he asbestos material and

covered with soil.
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2.3 SCOPE OF WORK

SECTION 2

Site 8 was a disposal area for rubble, debris, and trash from the base. In addition,
,

industrial solvents may have been disposed here.

Site 6 was reportedly used for general dumping of construction debris and other

nonputrescible wastes. Aircraft parts and asbestos-containing pipes were reportedly

burned here. Concrete, asphalt, pipes and other debris are visible at the site surface.

·7120-13
2-8

ABB Environmental Services, Inc.

W012931.080

ABB-ES will provide Construction Monitoring and Groundwater Treatment Plant

Start-up Services for Building 95, Sites 1, 3, 5, 6, 8 and the Eastern Plu!TIe at NAS

Brunswick. The Field Engineer will monitor the Quality Control (QC) procedures

the Contractor follows for conformance with the Contract Documents and the

Contractor's Construction Quality Control Plan. A Geotechnical Engineer will
;.-

provide field monitoring and quality' assurance testing of the slurry wall trench

excavation and soil bentonite backfill mixing and placement for conformance to the

design parameter requirements. A Treatment Plant Operations Specialist and an

Environmental Engineer will provide support during Start-up and the second week
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SECTION 2

of operation of the groundwater treatment plant. The Navy's contractor performing

the work has responsibility for Health and Safety on the sites and will have their own

HASP. ABB-ES personnel conducting work on the sites will be .required to conform .

to the contractor's HASP.

ABB-ES personnel may, be exposed to hazardous substances during their work.

Handling or sampling of these substances will not be required for this project.

Respiratory and dermal protection may be required to enter sites for inspection or

support activities. Compliance with the contractor's HASP will be necessary to enter

the exclusion zones.
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SECTION 3

3.1 HAZARDOUS SUBSTANCES

3.0 TASK ANALYSIS

3.1.1 Building 95

7120-13

ABB Environmental Services, Inc.

3-1

All sites will require Level D protection for site entry. Upgrades will depend on the

site contractor's HASP. Upgrades greater than Level C are not expected for

ABB-ES personnel. All.ABB-ES personnel will wear their radiation badges on site.

Field measurements with monitoring equipment for health and safety will be

conducted by the ·contractor.

W012931.080

The work involves Construction Monitoring for the remediation of soil that has been
,

contaminated with several pesticides and herbicides, notably DDT and pyrethrins, in

the soil and on the structures at the site. DDT is a toxic substance and is a

suspected human carcinogen. Additionally, low levels of pesticides and inorganics.

,were detected in groundwater. The Navy's contractor is responsible for work

conducted on the site and will be working under their own HASP. ABB-ES will be
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SECTION 3

disposal of asbestos, which shall be performed in accordance with (29 CFR 1926.58).

Monitoring. The Navy requires that the work performed conform with the hazardous

The work involves Construction Monitoring and Technical Support III the'

7120-13
3-2

ABa Environmental Services, Inc.

Waste ,Operations and Emergency Response regulations of Occupational Safety and

required to conform' to the contractor's HASP when performing Constructio,n

result of landfilling garbage, food waste, refuse, waste oil, solvents, pesticides,

-
Health Administration (29 CFR 1910.120), The work also involves the handling and

remediation of two f~rmer landfills and disposal areas which are contaminated as a

, '

kilogram of chlordane was the highest detected compound) was reported (E.C.

petroleum' products, paint wastes, isopropyl alcohol, aircraft and auto parts, and

various chemicals. Only low-level pesticide soil contamination (1.1 milligrams per

3.1.2 Sites 1, 3, and Eastern Plume
\

polyriuclear aromatic hydrocarbons and pesticides in soil; VOCs and' inorganic

compounds in groundwater; VOCs, inorganic compounds, and SVOCs in leachate;

and inorganic compound in surface water.

Jordan Co., 1990a). Contaminants detected above background levels included

W012931.080
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3.2.1 Health Hazards

3.2 SITE RISKS

SECTION 3

3.1.3 Sites 5, 6 and 8

7120-13

3-3

ABB Environmental Services, Inc.

Health hazards exist from the exposure to the substances stated in Section A.3.1.1

by means of respiratory and dermal exposure to contaminated soil and asbestos.

Construction monitoring will require exposure to various weather conditions.

Personnel must take precautions against temperature extremes.

3.2.2 Safety Hazards

W012931.080 .

Safety hazards that generally exist on a construction site are expected, heavy

equipment, overhead work, power tools, excavations. Care must be taken by

Sites 5, 6 and 8 contain construction debris and asbestos. The contaminant of

concern is the 'asbestos.
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SECTION 3

3.3 PROTECTIVE MEASURES

Manual will be followed.

need to become familiar with the 'contractor's HASP. The contractor will have

7120-13
3-4

ASS Environmental Services, Inc.

Determination of engineering controls, levels of protection, and monitoring, will be

radiation badges. and equipment for Levels C and D. The general measures for·

. .
the responsibility of the contractor. ABB-ES personnel will provide their own

ABB-ES personnel to be aware of their surroundings and footing and use caution

paid to the contractor's safety hazards in their HASP.

3.2.3 Conclusions/Risk Assessment

Level D protection will worn at a minimum when on site. ABB-ES personnel will

responsibility for health and safety on the sites. Up-grading to higher protective
/

levels will be dependent on the con~ractor's monitoring results.

working on a, hazardous waste site, as stated in the ABB-ES Health and Safety

when on site. The impact of weather will change site conditions. Attention must be

W012931.080
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SECTION 3

ABB-ES personnel will follow the basic compositions of Levels C a~d D as follows

from the ABB-ES'Health and Safety Program:

• coveralls

• safety boots/shoes

• safety glasses

• hardhat

full-face piece; air-purifying respirator with appropriate sorbents

chemical resistant clothing

'inner and outer chemical-resistant gloves

chemical-resistant safety boots/shoes

hardhat

two-way radi? communications

coveralls

7120-13
3-5

ABS Environmental Services, Inc.

•

•

•

•

•

•

•

Level C

Level D

W01293L080
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ABS Environmental Services, Inc.

3-6

SECTION 3
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The Chemical Hazard Response Information System (CHRIS) Data Sheets are

included in Appendix C.

SECTION 4

4.0 DATA SHEETS
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5.0 SITE CONTROL

SECTION 5

Site control is the responsibility of the Navy's contractor and they will determine

zonation and communications. ABB-ES personnel on site will need to comply with

these'items when working in their exclusion zone, however, work practices as stated

in the ABB-ES Health and Safety Program will apply.
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ABB-ES personnel will follow the decontamination and disposal plan of the

contractor responsible for the job site when conducting work in their exclusion zone.

SECTION 6.

6.0 DECONTAMINATION/DISPOSAL
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SECTION 7

7.0 EMERGENCY/CONTINGENCY PLANNING

7.1 EMERGENCY MEDICAL TREATMENT/FIRST AID

The contractor's HSO will have the authority for directing operations on their job

site. ABB,:,ES personnel, working within the contractor's exclusion zone. will conform

to their emergency and contingency planning. ABB-ES personnel on base but not

in the contractor's exclusion zone will follow the emergency and contingency planning

in this HASP.

7120-13

ABS Environmental Services, Inc.

7-1W012931.080

Any person injured outside of the contractor's site (i.e. ABB-ES field trailer) wi1.l be

. rendered first aid as appropriate and transported to competent medical facilities for

further examination and/or treatment.. The preferred method of transport would be

via professional emergency transportation; however, when this is not readily available

or would result in excessive delay, other transport will be authorized. Under no

. circumstances will injured persons transport themselves to a medical facility for

emergency treatment.
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SECTION 7

7.2 ACCIDENT/INCIDENT REpORTING

Appendix E of this document lists emergency telep~one numbers and Appendix F

contains routes to emergency medical facilities.

All accidents and injuries occurring during the project will be reported to the HSM
..

or HSS. The accident report will be reviewed and signed by the HSO. The report
'\

will be submitted to the HSM, the HSS, and any other function required by the

workers organization. The HSM/HSS will determine the need for further follow-up

actions. All exposure incident reports will be made available for review by the

examining medical physician during medical monitoring.

7120-13

ABB Environmental Services, Inc.
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SECTION 8

8.1 PERSONNEL AUTHORIZED DOWNRANGE

8.0 ADMINISTRATION

Personnel authorized to participate in downrange activities at this site will be

reviewed and certified Jor site operations by the HSO and the HSS. Certification

involves 'the completion of appropriate training, medical examination, and review of

this HASP. All persons entering the site must use the buddy system, and check in

with the Site Manager and/or HSO before going downrange.

7120-13

ABS Environmental Services, Inc.
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CERTIFIED ABB-ES TEAM PERSONNEL:

W012931.080

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



OTHER CERTIFIED PERSONNEL:
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SECTION 8

By their signature, the undersigned certify that this HASP will be used for the

8.2 HEALTH AND SAFElY PLAN APPROVALS

protection of the health and safety of all persons entering this site.

7120-13

Date

Date

1:2.- 3 - '7 3

8-3

ABB Environmental Services, Inc.

Health and Safety Officer

7?1A J fi1cy: r/e~
Health and Safety Manager

W012931.080

I
I
I
I
I
I·
I
I
I
I
I
I
I
I
I
I
I
I
I



SECTION 8

I have read and reviewed the health and safety information in the HASP. I

understand the information and will comply with the'requirements of the HASP.

8.3 FIELD TEAM REVIEW ~

NAME:

7120-13

ABS Environmental Services, Inc.

8-4

DATE:

SITE/PROJECT: _
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CFR
CHRIS

DDT

HASP
HSM
HSO

. HSS

MEG

NAS

SVOC

USEPA

VOC

W012931.080

GLOSSARY OF ACRONYMS

Code of Federal Regulations
Chemical Hazard Response Information System

4,4'-dichlorodiphenyltrichloroethane

Health and Safety Plan
Health and Safety Manager
Health and Safety Officer
Health and Safety Supervisor

Maine Exposure Guidelines

Naval Air Station

semivolatile organic compounds

u.S. Environmental Protection Agency

volatile organic compound
. -

ABB Environmental Services, Inc.
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Note: Post approved revisions in front of Health and Safety Plan; use numbered continuation sheets as necessary.

HEALTH AND SAFETY PLAN REVISION FORM .

Revision: _

Approval: Health & Safety Officer: _

Health & Safety Manager: _

Page: _

Data: _

Data: _

. I

Existing Text or Description:

Required Revision:

Rationale:

Oat

ITEMS REQUIRING REViSION
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APPENDIX B

HEALTH AND SAFETY FORMS AND DATA SHEETS

Health and Safety Plan Signature Sheet
Medical Data Sheet
Ac~ident Report Form

.Job Safety and Health Protection OSHA Poster

ABB Environmental Services, Inc.
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HEALTH AND SAFETY PLAN SIGNATURE SHEET

Site/Project:

..

I have read and reviewed the HASP and understand the information contained
therein and will comply.

DateName

ABS Environmental Services, Inc.

DateName
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Provide a checklist of previous/recent illnesses or exposures to hazardous chemicals

Address _

Name of personal physician Telephone ..1,.(-..,L.)---

Particular sensitivities-----------------------

7120-13

Weight __Height _

( ) No

DOB ---,--_

ABB Environmental Services, Inc.

Home Telephone ~(--J,)'-----

Do you wear contact lenses? ( ) Yes

Name

Project

MEDICAL DATA SHEET

In case of emergency, contact: ---'- _

Telephone ~(_-+.) _

Allergie.:....s ...:....- '-- _

List medication taken regularly _' --' _

Address

W012931.080
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Fracture
Dislocations
Nausea
Headache
FaintlDizzy ~

Ild Fatality

Lacerations
Punctures
Abrasions
Sprains
Bruises
Concussion

Motor Vehicle wm Fire
Other: _

lliD Disabling

I

Allergic Reaction
Bites
Poison Ivy
Heat Stroke
Cold Exposure
Blisters

Heat Burns
Chemical Burns
Radiation Burns
Toxic- Respiratory
Toxic-Dermal
Toxic- Ingestion
Other:, ---.. -,- _

Chemical Exposure [2.J Physical Injury
Property Damage (list):_, _

Medical Treatment Bill Non-disabiing
Estimated Amount of Property Damage: _

I
~..

Classification of Injury:

Partes) of Body Affected:.,- Degree of Disability:, _

Date Medical Care Received: Emergency Service: Follow-up Examination Needed:, _
Name and Address of Medical Facility:, _

Name of Attending Physician:._' -.:.. Telephone Number:,_--.,; _

Daterrime Employee went back to work: Employee on Restricted Duty? _
Estimated Number of Days Away From Work: '--

Date of Accident:____________ Time of Accident: Weather Conditioils: _
Name of Witness:. Telephone No.: _

Address: _

PERSONAL INFORMAnON:

Name of Injured Person:, ---: _
Address of Injured Person:, _
SSN: --:DOB: Marital Status: _
Department: Date of Hire: _

Accident Category:

ACCIDENT INFORMAnON:

Severity:

Site: .-.:Job Number: _

Location:
---:--:-:-~:-::-:-:~---------------:-------------Location of Accident (if different froin above): -:-- _

Did injury involve employee?: Subcontractor?:,____ Other?:. _

SITE INFORMATION:

If chemical exPosure, list all possible contaminants of concern:, _
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CAUSE OF INJURY/ACCIDENT:

Causitive agent(s) most directly related to accident (e.g., object, substance, material, machinery, equipment,
or weather): _

, Were there unsafe mechanicaVphysical/environmental condition(s) at the time of the accident?: _

Did an unsafe act contribute to the accident? If yes, specify: _

Did personal factors contribute to the accident (e.g., improper attitude, lack of knowledge or skill, slow
reaction, fatigue, inattention, or horseplay.): _

ACCIDENT PREVENTION:

Level of Personal Protective EquipmeQt required in the HAsp: _
Was injured using required equipment'?: . If not, how did actual equipment differ from what was
required in the HASP. Describe: _

Was personal protective equipment required irithe HASP adequate for site conditions'? _
If no, what additional equipment was needed?: _

What can be done to prevent a re-occurrence of this type of accident? (e.g., ventilation, machine modification/
guarding, modification of work practices, or additional training.): :-- _

NARRATIVE:

Provide a detailed description of how a.nd why the accident occured Include objects, equipment, tools,
circumstances of assigned duties, weather, etc. Be specific.: _

Signature of Preparer:-:- -;.- Date: _

Signature of Site Manager: Date: .,.-- _

'SEND A COpy OF TIIE COMPlEIED FORM TO TIIE MANAGER. REALlli AND SAFElY
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The Occupational Safety and Health Act of 1970'
.provides job safety and health protection for workers by
promoting safe and healthful working conditions
throughout the Nation. Requirements of the Act include
the f9"owing:

u-~ at 1m. 8. eo- at~ Ifevu/M-. Pwl1IC112(eM'1~ ......~ _ naac. Cor e 1
I!"I • C'O"'.clc:ueu't oll't~ __r- "o!le,,! to ,,""cIO'¥...~ .~ ":'J.,t~-.~!IV .... "'l ••~

Telephone numbers lor these
offices. and additional area
office locations. are listed in
the telephone directory under
the United Slates Department
of Labor in the United Slates
Govemment listing.

Citation

"Hr.'·n't· I~ 1$ '!lIE
washingto~~.~~'.nn, l"illl~ ..d.~:HIl!1.
1985 r··L (I\rl~ . .
OSHA 2203t i. .. t) 622-

dl¥~M
William E. Brock. Secrelary 01 Labor

U.S. Department f Labor
Occupatronal Safety and Hea"" Administration

Proposed Penalty .

Free consultative assistance. without cilalion or penalty. is available 10
employers. on request. Ihrough OSHA supported programs in mOSI Slate

departments ollallor or health. A~GU3TA AREA Orr:CE
n:.,,."''' I np'" ., D 0
rltl~·~.,1... Pi 'iI? [~ ";. •

I.i ;., !\ ':'''. ""'l ,.,r­
., ': r: L:;;;"~ .:v. ~~ ;.,

citatidn will specify a time period wilhin which Ihe alleged violation must
be corrected

The OSHA cilation must be prominently displayed at or near Ihe place
01 alleged violation for Ihree days. or unlil it is corrected. whichever is
later, to warn employees of dangers that may existlhere.

Consultation .: '.f-

The Act provides for mandalory penalliesagainst employers 01 up io
$1.000 lor each serious violation and for optional oenallies 01 UP 10
$1,000 for eactl nonserious violation Penallies 01 up 10 $1.000 per oay
may be proposed lor lailure 10 cr:rect violalions within Ihe proposed lime
period. Also. any employer who Willfully or repealedly violates Ihe Act may
be assessedpenallies of up to $10,000 lor each such violalion.

Criminal penallies are also provided for in the Act. Any willful violation
resulting in death 01 an emoloyee. upon conviction. is punishable by a line
01 not more than $10.000, or by imprisonment lor not more lhan SIX
months. or by both. Convidion ot an employer aIIer a lirst convidion
doubles these ~imum penalties.

Voluntary ActiVity .

While providing penallfes for violalions. the Acl also encourages eflcrts by
• IaIlor and management. before an OSHA insoecliOn. to reduce workplace

hmrds voluntarily and to develop and improve salety ana heallh programs
in all workplaces and industries. OSHA's Volunlary Protection Programs
recognize OU1S!anding efforts 01 this nature.

Such voluntary action should iriitially locus on Ihe idenlilicalJon and
elimination 01 hazards that could cause death, injury. or illnesS 10
employees and sUpelVisors. There are many public and pllvate
organilations that can provide inforrnalion ana assistance In IhlS elforl il
requested. Also. your local OSHAolfice can provide conSiderable help and
advice on solving safety and heallh problems or can refer you 10 Olher
sources lor help such as training.

Atlanta. Georgia
Boston. MassachuseIIs
ChicaOO. Illinois
Dallas. Texas
Denver. Colorado
Kansas City. Missouri
New Yor1l. New York
Philadelonia. PennsylVania
San FranCISCO. Calilomia
Seanle. Was/lington

Complaint

Employees
Employees must comply with all occupational safely and heallh standaros,
rules, reguialions and oroers issued under the Act that apply to their own
actions and conduCl on Ihe job.

The Occupational Safety and Heallh Administralion (OSHA) of the U.S.
Department 0/ Labor has the primary responsibilily lor aominislering the
ACt OSHA issues occuoational safely and heallh standards, and ils
Compliance Safely and Health Officers conduct jobsile illSlleclions to help
ens-~re compliance with the Act.

All employers musl furnish 10 employees employmenl and a place of
employmenl free (rom recognized hazards lhal are causing or are likely 10

. cause death or serious harm to employees. Employers must comply wilh
occupational safely and heallh stanClards issued under the Ac!.

Inspection

Employers ..

The Act reauires thai a representative ot the employer amI a representative
authorized by the employees be given an opportunily to accompany the
OSHA inspector for the puroose of aiding the inspection.

Where there is no aulhorized employee representative, Ihe OSHA
Compliance Officer must consull with a reasonable number of employees
concerning safely and heallh conditions in the workplace.

Employees or their representatives have the righl 10 file a complaint with
the nearest OSHA ollice reQuesting an insoection il lhey betieve unsafe or
unheallhtul condilions exist in their workplace. OSHA will wilhhold. on
request, names of employees complaining.

The Act provides that employees may nol be discharged or
discriminated against in any way tor filing salely and· health complaints or
lor otherwise exercising their. rights under the Act.

Employees who belieYe Ihey have been discriminated against may file a
complaint wilh their nearest OSHA office within 30 days of the alleged
discrimination.

II upon inspection OSHA belieYeS an employer has violaled the Act. a
ci~ion alleging such violations will be issued to !he employer. Each

M re Information
AdlIilional inlormation and
COllies 01 the Act. soecific
OSHA safety and heallh
standards. and olher
applicable regulalions may be
obtained Irom your emoloyer
or Irom the nearest OSHA
Regional OUice in the
follOWIng localJons:
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APPENDIX C

CHEMICAL HAZARD RESPONSE INFORMATION SYSTEM

(CHRIS) DATA SHEETS
J

ABB Environmental Services, Inc.

W012931.080 7120-13



JANUARY I!

1L IWA/lII aASS\FlCAnDNS

1t.1_"'_A..,­-.8
11.2 1lAlI_-.0 tor _ W_

n_-=_, NoC ....
11.2 _A _ CIWiil_.

c:.Iogary <CIWiil-..n.....~IIOi......__(IlUI 3

~(Rodl 2
-'(Y~ 0

IZ. PHYSICAL AIlD CHEIIICAl. PROP£IlT1ES

12.1 .~ _ oI1S'C ond 1 .....-1:&2 _ WelglIt 7U21S

1:&2 -.._111 .....
1.135"F _ 113"C - _KI_I

12A ,,-..,---1U

_T_
l.n.•"F _ so:TC - '071.2"!<

12.5 --5027.'~ - 342.0 _ -
34.5 MNI....

12.7 8pecllIo --"
5.m II 25"1: 1_

"
12.5

UquId __T_NoI_
12.5

UquldW__T_--12.10 "-(-I 8pecllIo --"
Nol_

1Z.11 _ofllllea!""-"'V_(-~
i--12.12 ~_"'V___

Nol_ --1Z.12

_of___

12.1. _of_.~Nell_
12.11 _"'_Nell_ i

12.1. .... of Pafrr,,=taaacwc HoI pwtiWd

12.21 _"'_DIlonat_
12.21 LIolllInlIV_Dalanal"-
lU7

_ V_-... DIlonat _

L ARE IWAIIlIS
1.1 __Nol_
U _LIft1IIaInAlr:Nol_
U Ph~ A9I'*'__ ..,---..-----'"_1IrVO--_. tog "" 1----------------1-.
loA Ph~._......-ID ...

~Nol~

U _._-"'-

-~~--­_ond__cl_
__lIlI..--..- ..... oI
_io~ ..

-""--U _1n__.. Il"ll*.a___01~__-&.7 IgnIIIaftT_ Nell~U __Dalanal_

~

U IIumIng _ Nol_
1.10 __T_Dalanal_

loll _ .......lrIo IJIt ID__ Dala""'_

1.12 _T_Dalanal_

!I. SHIPPING INfORIIAnON

1.1 _ of ""'"" a-. eo.es....;
_ 118....;_.

118.-....U __ T__

U _~Nol_

loA V~Nol_

L, WATO POwmDN
L1 Aqudo T..-,.,: Dala nal _

U W_ T..-,.,: Dala nal_
U ~-~.....
loA _ CIIoIn Coo_.UIlOi._-IIJ---
--~

7. CHEIIICAL II£ACTMTY

7.1 ~_W'-No'­
7:l~_e-____-me.

U ~1luIIng~_

7A --.;.--. tor.-- ond
eauo-NelI~

7.5 Pot'i•• t&aCkNL Not perdnenI
7.5 _ of PoI,,,.tullOi.

Nell perdnenI
.7.7 __ (_ID

~Dalanol_

fA A~CInlup; Dala not"-

ARSENIC

4. DIISlIlVABL£ CIlARACTEIlIStl
'" ,.".. _ (. IIIlIpped): SCIdU c-.__
U Odor: Dala nat _

Z. LABEl
2.1 c.......,:­
:&2 _S

_In_.

CAl.I. FOR MEDICAL AlD.

DUST
POtSONOUS II' INHAUIl.
Movoe vicum to fran ....
IF IN EYES OR ON SKIN. _ •.., ftuI/I """ ...",,;nq ....

lor at 6eaSt 1S rmnutn: ho6d eyeI" ooen If necaaary.
II tna"""'l IIU._ grw _..-a1lOn.
" tna"""'l .. dilficuI~ grw 0JI"Ill"".

SCUD
POISOflOUS IF SWAu.Dwm.
IF IN EYES OR ON SKIN....... """ 0'llt't'0ng .... t"" •• ,....

, 5 """"'00: hold oyolidl """" d -..,y.
IF SWALLOWED ancI vocum os CONSCIOUS .". has not__

YOtMinq wetn synJO of ipec;ac.
IF SWALLOWED.". vam is UNCONSCIOUS OR HAVING CONVULSIONS. ole>

nettling UC8Q1 keep VIC1l1n warm.

Errecta of kJw coWM.t1adoi. on~ IHa iI uNlnawn.loIoy Do dangOIOUI db .....__
_ IocoJ _ ond _ •.-.___01_ .... _

AVOID CONTACT WITH SCUD AND DUST. KEEP PfOPI.E AWAY.W__ ,lOir>od__~__
_ lui __ c:loINng.

Sloy.- __ .... _ to "IlnOdt __ CUI.

S1ao dIocnorvo d _

_ .. - - <IiocNIVod"'--.,---lJCllIuIiOn __

1. A£SPONst TO DISClfAllGE

(S-~-_I-....-.g.---_Do-
a.-ond~_

Exposure

Water
Pollution

5. HEALTH HAZAllDS1.1 __E~ W__......>od__~ _

lui __ c:loINng.

lL2 er--~__ 1IJ_0I_""1IJ"-,"",~0I

_--'_""-_"_01_-,-",,__,.--01 s,.-...,Do

~
lL2 _of_ Gol "'_llltlllo'-'~T1OH:

__ Ill _ fit. ~~ r-1lIlppod, g;,w__ ~--. io
-... g;,w _ EY£S OllSKllt """*'II_farll_,5
_~"-_'__ UM Ill _

_ _ d!lCI*'Il ond -. lNGEST1ON: ~ lIlI_ io.., _,..nat_
---*In; _.,.,.. 01 ___

loA _..-_CUmgl....
La _T__~ Dalanal_

U T~"',,-- Dalanal_
L7 U. T..-y:_~ e.-1IIUlagOO'ic.~ ond1lllftllllllri: _ oIarlQ

_.--lllllll .....ond~oIlIlI_ond~
U V_ (Goal_ aw.._ Dala nal_.U UquId ..__ aw__ Dalanal_

1.10 00..._ Dalanal_
1.11 IDUl V_ Dala nal_

1 CHEIIICAL DESIGNAnDNS .

3.1 CO~_Nell_U_""
U IIIOIUN~ 1.1/15l58
M DOT ID No.: ,5l58
U CAS AegIay No.:7~

-.,.....,.,.----cnr-

,I
il

~.

I.,.
I'
~I,

I
J-
'I,
I
.1'

l'
I,

I
,II
II
- \

II
"

,I



ARX I.... A_R_S_E_N_I_C _

. 12.17 ."
SATURATED UQUID DENSITY

'12.18
UQUID HEAT CAPACITY

12.19
UQUID THERMAL CONDUCTIVITY

N
o
T

P
E
A
T
I
N
E
N
T

Centipoise

12.20
UQUID VISCOSITY

Temperature
(degrees F)

P
E
R
T
I
N
E
N
T

N
o
T

British thermal
'unit-inch per hour·

square foot·F

Temperatura
(degrees F)

P
E
A
T
I
N
E
N
T

N
o
T

British thermal
unit per pound-F

Temperature
(degrees F)

,;p

E
R

" T
I
N
E
N
T

..: ~:: '
N

',' 0
,', T

Pounds per cubic
foot

Temperature
(degrees F)I,

'.'

I

.1
,I
I

I

t
I
I

12.21 12.22 12.23 12.24
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperatura Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) toot (degrees F) per pouno-F

I N N N
N 0 0 0
S T T T
0
L P P P
U E E E
B A R A
L - T T T
E I I I

N N N
E E E
N N N
T T T

.



I.... B_E_R_Y_L_L_IU_M IBEM

5. HEALTH HAZAROS
5., _ --.E_ au. 101; __ clo.... claoIy;glovft;

----"5.2 Sympl_ F-.nv Es---= Any dramolic. ...._ -'gnI1Oa I/lCUd be _lid u
.....- '"' inllIcaloOn 0/ bIIrytIium __. Cull is ....-.y IOIIC _

n:Iude~ II'Iartnna 01 btU"'. .,a KUla or chronic lung diMue. There is no record of
_"""'"-"""of"""""'" ConlOC1.." ..... _.,."..,.,..,..__ofoya---U T...- of bpo..-.: INHALATION, _10 _ rnoy'-__.....

~ of ozygen: c:nnt .~ should be tall.. iInwnol:Mtefy. EYES: ftuIft wiItI walet rot .t
..... 15 min. SKIN: ftush -'d'I water: ..." WIU'I .., Md war.; all euta. tcntenes 01 odW

..... IhOukt raceHe prompt IT*X:aJ .n8ntion.
!A __ IJmj1 V_ 0.002 mg/m'
s.s Short Term Inh:IIatioft Umtta: 0.025 mgtma. Ina thin 30 min.
U T..-ty loy~ a.- 3; .... Ln,. _ 100 mglkg I_I
L7 LMe TooIcIiy: s..,- of ko'lJS rnoy OCCU' tnlm 3 ........ 10 15 _."'" __. Qwonic:

.-_ of "'" _. _. 1ymIIlI_ Ilono. 1Udnoy..... otnor orgons moy ....

OCCU'.

U V_COool-.OwK1"_ Oa.. not __
L' . UquId 0< SolId -.~ 00.. not av_
"'0 Odor n...- 0di:lMu
5.11 IDLH V_ Dato not _

IL IlAZAJID CWSInCAnONS

".'_of_~Nell _

,1.2 HAS _ A_ to< _ W.....

T..-a-: """Iis'lld
,1.3 _A_ ~tIon:

l:a1l1OO'Y ClouIflcatlon"
_ Huon! (_,__.._ .•

-..,IRlldl . 1

A-.ylY_1 0

10. IlAZAJID ASSESSIlEIlT COOEcs- k)

II

"Acll>ia '0 _ or_.

12. PHYSICAL AHD CHEIlICAL PROPERTIES

12.1 Pt'tywicaI Stilt••t 1S'C and 1 atm:
Solod

'2.2 _W~t:9.01

,2.3 IIolIIr'lI PoInt .1 1 ._ Not _n'
,U Ff'MZlng -.: No' _,

.,2.1 en-T_Not_,

'2.' CtIIk3I ".....,., Not _

,2.7 ScNdfIc QravtIy:
1.85 ., ZO"C 1....1

12..1 Uqu6d Surf.ce Tenaicn Not pertlnenl
12.1 UqUd w.t. tnt......... Tension:

Nell_

'2.'0 V_ (0.) ScNdfIc Qmrt1y.
Nell ".....,.",

12.11 RatIo o' Spedftc Ka1I of Vlpor (Gal):
Nell""';"'"

'2.'2 """"_oIV~
Not_

'2.'3 _ of e-a-: -28,000 BlU/1b
_ -15.560 cat/iii • ~52 X loa Jtkg

,2.,. _of~Not_'
12.15 _olllolua-:Not......."
,2.'8 _ofPolyli.......... No..........
,2.25 _ of ..- 280.0 caJlg

12.28 UmtIIng Value: OaUl not n"""
12.27 AMd YapeM'~Oa~ not .....lJabte

i JANUARY 19!

L nIE IlAZAJIDS
.., __Nell_

L2 _1JmIlII" AIr: Not_
L2 I'lnI~A9onla:~_orOlft .r,_

... 1'lnI~"-_IObe

U-W_
U SpecIoI_ of~_ Comllustion _ bIIIyIIUn

_ ....... _iltoxied_
U _In Flrr. _ rnoy toml

~mixb.nwiU'l".

1.7 ",,-,T_No._
U __NoI_
U IIumOtg _ Not _

",D _ Flame T........_
0010 not_

"11 SloleNoli.blc All 10__

Da•• not..,....
..,2 Flame T........turc 00..__

L WATER POUlITION

7.1 RnctMty WItI'I Water: No reaction

7.2 A.Kttvfty """ Common .t.nata: Oatilnot_
7.3 Slabillty DurIngT~ S...,..
7.. .....trdDlg A_ 10< Acldo _

Coua1Icc Not ".....,.".
7.5 Polylnoftua-: Not ".....,.",
7.1 ,'''''_ 01 Po/ynNrluIIon:

Not petIIrNn'
7.7 _ Aotlo (Aoo.tonl 10

PnMIuc:t): Dace not available
7.1 A.lIC1IYtIy GrouP.: 0010 no'av_

IlOTES

7. CHEMICAL REAcnvm

.., Aquo1lC T..-,y: 0010 not av_
L2 WIIl_ To.1cIly: Dato _ ..­
1.3 -.v-O~ _ (SOD):

Datonot_
&A _ CIl.-I_tlon_

Datonol- _

I. SHIPPING INFORMAnON
..., _ of Purt1y: a.- M. 99.96+ ...:

a.- A. 99.17 .. "': _

L2 so..-T~_-. ,
1.3 IrW1A_No'-'

... VOfl1InlI: Open

2. lABEl

2.'~_
2.2 CIne No. _,

... OBSEllVABU CHARACTEllImCS
u ~S_ (ao_~ Solid
U CoIor._.
4.3 ~-..

Comllustil>lo.
POISONOUS GASES lolAY BE PRODUCED IN FIRE.
Oust douCI may expklde if~ in an endoMd ....
W_ goggla __.....- tw_lIlinoa_....
~us:\:l,f::;'.A"::" un. or 0_--_.

$inQinwa••

<:AU FOR MEDICAl. AlD.

DUST
POISONOUS IF INHALED OR IF SKIN IS EXPOSED.
It inhated MtI cause cougning 01 cti1ficuJt breathing.
It in ..,... hoed~ ooen and rtusn WItf't DIeM¥' 01 _W.
" """'lI nu..- QMI __---

" lIlinoais_QMl_.
SOUD
PO'SONOUS IF SWALLOWED OA IF SKIN IS EXPOSED.
Remove conwninIled cJolhing and IhOeI.
Fh.Isn Inected .,.15 wttt'l ..tV 01 ••*.
IF IN EYES. twJId eyetw:ts epen and "usn WlU'l cNmY of ••ter.
IF SWAUOWEO and victlm II CONSCIOUS. "..,. W:bIft drink .,.Ior

IF S:A~~D~=~co~~us OR HAVlNG CONVULSJONS.
dO noU'Mncj l.cool keep vetm warm.

Ettee:1 Of low concentretioml on aQU8bC life i$ unk.nOwn:
May be dangerous if it enters we. intakes.

Notify Joc:al huJlh and 'Mk!lite otfiQats.
Na1Ily _ ..... 0/ MMly ...,~........

L Il£Sl'ONSE TO DISCHARGE
CS-A l

-~----Restrict ac:e:esa
SIlooAldbe_

ChomQI-pl'lyIicol-""

Fire

Water
Pollution

Exposure

:I. CHEMICAL DESIGIlAnONS

:I.' CO e--ty CIou: No' ......
U_8o
:u IIIO/UN Dnignoa-: 6.'"567
:u DOT 10 No..: 1567
U CAS AogIsIry No..: 7~1·7

\

"·.'1 /-.
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I
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I
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12.17
.- 12.18 12.19 12.20

SATURATED UQUID DEHSrTY UQUID HEAT CAPACITY UQUIDTHERMAL CONDUcnVITY UQUID VISCOSITY

Temperature Pounds per cubic Temperature British lhennaJ TemperalUl8 British thermal TemperalUl8
unit-inch per hour· centipoise

(degrees F) foot (degrees F) unit per pound-F (degrees F) square foot-F
(degrees F) l

N N N N

0 0 0 0

T T T T

P: P -' P - P

E E E E

R R R R

T T T T

I I I I

N N N N

E E E E

N N N N

T T T T

I

12.21 12.22 12.23 12.24

SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY - IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic TemperalUl8 British thermal unit

(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F

I N N N

N 0 O. 0

S T T T

0
L P P P

U E E E

B R R R

L T T T

E I I I

N N N

E E E
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IL HAZARO ClASSlACATIDNS
'e-ofP_R__--MAS Huard Rattnrg for Bulk W.t.,

T.-.-u'_
Ca'OVO'Y R.tJnv

F.._ 4

.-
Vapor Imtant. ._.•_. 2

LOod Ot Solid Imlanl................ 2
_ 3

Water PolubOn
Human ToXJOty__•__•••_._... 1

~tic ToxCIY__'__"H." 2"
Aesthetc Ertecl_.._._............. 3

Roac:tMly

0In0< ChemcalS 2
Waler ._••_.•_..__ _..... 0

Sell Ra.clion .. ••.•••.•.••_ 0

~FPA Haunt C1aui'ftc.altion:
Catil9O'Y aa..WcaUon

Healtn Haz&ld IBIueI..................... 2
FIamma..,ly (ROO) 3

ReactMly (Ye!)ow, ....•.•.•...•..•.......•• 0

ID. HAZAIlD ASSESSMEIIT CODE
r.;..-_._Ol

A·X·Y

6. nil{ HAZARDS (Conlinuod)

5. HEAlTH HAzARDS (Conlinaed)

I. nR£ HAZARDS
6.1 ,..." PoInt: -22'F c.c.
U """""""'" lJmOIa In AIr: 1.3....50...
U _E~A_Drt_

eatbOn dioDcIe. Of loam.... _ E_lin9uioh1ng A_fa _ to bo

UHd: Water may be inetllCti'We on ....

LS Speclal_of~

Products: Toxic ;ues .,.~_ 11.1

..., setl-contained brealhing appIf'ittui.

"8 _In FIN: No'_' 11.2

1.1 I9lillon T.mpo<1llUre: 2'2"F... __ConIac:1O/thO_Ot

,qpar WIth 1M swtace of a ligrded e6ecIric
IigIU buill coukl mull ;" -.

u BurNno Aatr. 2.1 mm/min.

"'0 Adlal>allc PWno T___-

Data not avad&b6e

fConlnAd/

1. CHEMICAL REACTIVITY

1.1 Reaettvlty WIlli Water. No r.acbOr'l
1.2 Re.aetmty with Common Materials: No

raoc"""
1.3 Slall'llly Duri"ll Tranopott Stob..

11.3

1.' NeutraUzin9 Agente for Aekl. and
eauatlca: Not pertinent

1.5 Polymerization: Nol pertinent

1.8 Inhibitor 0' Potymartzauon:
Not pertfnenl

1.1 Mota, Ratio fAaK1ant to

P'roduc1): Oata not ..vailat!18

1.8 Aeactivity Gtoup: 38

12. PHYSICAL AND CHEMICAL PROPERTIES

12.1 Ptry-aiut Slate It 1S·C and 1 atm:
UQuod

12.2 Mo6ecu&ar Wetg'ht i6.1.

12.3 Boifinrg Point at 1 aun:
11S'F .. 46.3·C • 319.S·K

12.' "'-"'"9 Point

l WATER POUUTIDN
_168.9"F .. -ll'.S·C .. UU.6'K

12.5 CI11k:oI T___",",

"1 AQUatIC To.ldIy: S23"F • 2n'C • s.oS·K
35 gprn/"8 rv/mosQUito lisnl TL./hsft 12.1 CrItical Pre.....-.:
.al. 1tOO ps&a "" is tun ~ 7.7 MN/m-':

1.2 W......_ Toolclly: OoUl not .,._ 12.1 Speci'" -wily:
U ~ 0..,_ oem- (8DD~ '.26., 2O"C ,.....,

OaUi not ......QbIe 12.1 u.-Sur1_T_... Food 0'IaAn Concentratton Potentiat 32 <tynes/em '•.032 N/m at 2O·C
Nono 12.1 Uquid W.t., Interf~ T.......:

48.• etynesJcm ~ .048A N/m .t 2O'C

12.10 Vapor (Gaol Spocrftc QnI";1y: 2.8
12.11 Rallo o' Spocrftc _to of V_ CCla.~

1.292
12.12 &Atent ....t of YlOOftUtion:

153 SI\I/Ib ~ 85 C&I/Q ~

,.SSg X 10" Jllu;
12.U ....101 COmOuatton: -581. Stu/lt)

• -3230 C&I/g .; -135.2 X 10·\ J/kg

9. SHIPPING INfORMATION 12.14 Heat of Decomoosmon: Not ~nenl
12.t5 Heat 0' Sotution:: Noc pef'ttt'Ient

1.1 ar.dft of Punty: CommerCla.l:t~ 12.1' Hut of PoIymenzatX»n: Not peronenl •
USP 12.25 ....t of Fusion: 13,80 CoII/9

1.2 St0f'8ge T~turw: Ambienl 12.28 LJmdJ:n9 YaIue': 0.U1 not .....Idabl.
9.3 Inert Atmo~ lnened 12.2? RoMS V_ Prosouro: '0.3 psoa
U Yentlng: PreSS&6.."KUUm

$.I LIQuid or SOlid trrttant CNractertaucc e.uses s.m.artu"Ig 01 tn_ Skin ar(I frIt-dergr" txlns on

IIIOt1 exoosur. and IT\Iy cause seeonoary tuns on lOng ftooswe.
5.10 a- _0.21 ppm
5.11 IDLH V-= SOD IlO'"

1.11 StQietUomatrtc Air to Fuet Ratto: OaUi l"CIl av"""
8.12 Flame Temperature: Oal8 not av~

Ronan 0911 10_.....

2. LABEL
2.1 c:a.egorr.F__

2.2 CIau: 3

C. OBSERVABLE CHARACTERISTICS

..1 P!lyak:al SIa,. (as oftIpj>ed~ LOod
o.z e:- CoIorIn.
u Odr. Faon1 _: <bagr......:

offensive. &ike tNl at CIeCIIymg c::abbaqe

w•....,_

FUlMMABLE.
FlaSI\bac:X along yapor trad may occur.
Vapor may exptode il tgnIteel in an endOsed area.
We., goggtft. MI1-eontalned breathing aooaratus., and Nbbet ov.rdottw1g

(onduc>ng g"",..,
ExnngurSh ...1" dry cI'lemcat Of caroon die..,..
Water and foam may be IMUlCtNe on lire.
Cool ••pOSed CC)ntU'*S WIth ..,aler.

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRAnONS.
May be dangerous It II enters waler &rIlakes.
Notify IOeal heatln V\CJ wdC!.le oneal,.
Nollty ooeratQts Of nearby wlter Ina_a

CALL FOR MEDICAL AID.

VAPOR
Imtatinq to eyoes. noM and rtvoal
I' lnnaled. WlU cause nausea. \IOIT'Ilting, dstfcuJl twe.tI'\ltI9. Of Ios.s 0'

conSQOUSneIS.

M""e fO freSh alf.
II bre8tfllng na.s SIOOQed. 9"'8 .rMCI&! reSPIratIOn.
It bte"rt!ng •• C!lhculI. 91\18 Oay;_n.

WoU'D
Will burn Skin and eyes.
Harmlut if swallowed.
Remo.... conlamln.aled clol"lng and ~oes.

FluSh afleeled areu Wllh j:lle-nry 01 wllet.
IF IN EYES. hOk] eyehds ooen 1M ::uSh Wllh plenty 01 Wiler.
IF SWAllOWED and VICtIm IS CONSCIOUS. """8 V'C'tlm dnnk Wilef

IF S:A~~~~7D~:: :I~~l: 1,;a~cc~~sC76·us OR HAVING
CONVULSIONS. dO nOll'\fng eIC~DI keep vlCbm warm.

AVOId contact _t" liQuid and vaoor. Keeo pecot...ay.
Wur 9D99*ft. MlJ.cont.atned br••~ aopr,watuS -'d rubber~

1""""""9_'.
Sf'M oft ignItJon sources and cd fn dctPattment.SIOO Cliscftatgo <1 __.

Stay UOWH"d and use waler sorey 10 "'knock dOwn" vaDOI".
IIOIal8 and fetnO¥e ditcnatQ8d malena!.
Notify lOCal "-al1" and OoUutJOn control .lqet"CIe'S..

L RUPONSE TO DISCHARCE
r.;..R~Me_. _0,

laue~ ttammabdity

r . ResUlCt access

Evacuat....

Fire

Water
Pollution

Exposure

1 CHEMICAL DESIGNATIONS

:a. 1 CO~_IyCIau: Cart>on disullide
:I.2_CS.
U 'lIolUN Deai9na1lon: 3.'/1 13'
14 DOT 10 No..: 1131
:1.5 CAS _Irf No.: 1S·'S-<)

5. HEALTH HAZARDS
5. 1 Petsonat Pro1ecttw Equipment: Onty approwod setf~talnedbr.athtng maP WIth tua face is

~ed. II the vapOr coneentrabOn exceedS 2' by VOlume Of tS ut*nOwn.~..

resowatory~ of aQPfoonate deI9" wrU'l full face mask$ ShOuld be UHCI by an I)8f"SOM

.-u:enng c:ontam-naled area. M~s snould be UMO onty tor~·"tuabOnl and ShQu6d'R)e

located acc:otdlngty. Almost any type 0' 1ndUstna'~ is Ntl$fKtory. SQ&uhn Of smaJI

~ .... not harmiuI to labnCS. and .....aDOfltJOn trom dOll'Iing " quit. iapicl Oothlng 1hOukI.

~. be~ and Ihe skin waShed IM1tl .aler. GoQgtn shou6d be used when thefe is

W'1 csanoer 01 CSa spiasnes Of SQfay.

5.2 Symptoms F-.rtn9 Esposure: ACUTE EXPOSURE: ""'" 10 _.,.....""" 01 ...........
.-t mucous membranes trom hquid Of concentraledy~ Nadal:he. garbCay tIt.am. nausea.
~ diannn (even Inltr yapor expOSl,AS). and OCC8SIOI"I&Uy abdonWIat pain; ..ak putse.
palptallons: I.logue. _ ..ness ... thO I8gS. .....Udy gool. _ ......... haJIuana..,.,. 0/ IOghL

Mairing. taste. and smell in acut•. maurve vaoor exoost.nS: central nenous depreuIon witf'l

rnontory patafyIa: dalt'l may OCQW dunn; coma or an. a c:onvutsICW'l.

U Trut1M'ftt of !spasuN': INHALATION; remc:J¥e WlCtJm promptty '""" contaminated .,eL •
~ oxygen and artJhoat respiralJOl'l It needod. SKIN CONTACT: ••sn affected areas witn
__~ 0/ ...... INGESTION; '"""""~ and fOllow ..... gas,"" "'ago _

sPneuttwtic:a.
U _ Uml' V-= '0 ppm
U -.T_ ,__ Umits: 200 _ lOt 10.--....00 ppm lOt 30 ......... and SO ppm lOt

60 ,.."In.
SA To_icily by Ingeo_ G<_ 2: rat LD,... 0." 0.!l9 g/Og
5.7 ute Toa'dty: ~fiC bver ceU damage m rats: higher n:adence of~ respratoty dISease

in~.

5.8 Vapor fGo) lnitant Q\aractemtk:s: VaDOl"S cause~te mtalJOl'l SUCh 1n.1 personnet wiiI

hnd hICJ" concenlral1Ol\S ~n1. The eUect IS lemporaty.

~ ~ C_A_R_B_O_N_D_I_S_U_L_F_ID_E 1eBB
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eBB CARBON DISULFIDE

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY WQUID HEAT CAPACITY WQUID THERMAL CONDUCTIVITY WQUID VISCOSITY

Temperature Pounds per cubic Temperature British ttlermal unit Temperature British ttlermaJ Temperatura
unit·inch per hour- Centipoise(degrees F) foot (degrees F) per pound·F (degree5 F)

square foot-F
(degrees F)

-30 83.719 ....110 .219 -110 1.030 35 .421
-20 83.240 -100 .220 -100 1.021 40 .412
-10 82.750 . -90 .221 -90 1.012 45 .403

0 82.270 -80 .223 -80 1.003 50 .395
10 81.780 -70 .224 -70 .994 55 .387
20 81.299 -00 .225 -00 .985 60 .379
30 80.809 -50 .226 -50 .976 65 .371
40 80.320 -40 .227 -40 .967 70 ·.364
50 79.841 -30 .228 -30 .958 75 .357
60 .79.349 -20 .229 -20 .950 80 .351
70 78.870 -10 .230 , -10 .941 85 , .344
80 78.379 0 .231 0 .932 90 .338
90 n.900 10 :233 10 .923 95 .332

100 n.410 20 .234 20 .914 100 .326
110 76.929 30 .235 30 .905 105 .321

40 .236 40 .896 110 .315
50 .237 50 .887

\ 60 .238 60 .878
70 .239
80 .240
90 .241

100 .243
110 .244

I

12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British ttlermaJ unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound·F

I 15 1.595 15 .02383 0 .110
N 20 1.821 20 .02693 20 .112
S 25 2.074 25 .03036 40 .113
0 30 2.356 30 .03413 60 .115
L 35 2.670 35 .03828 80 .116
U 40 3,017 40 .04283 100 • .118
B 45 3.402 45 .04781 120 .119
L 50 3.826 50 .05325 140 .120
E 55 4.294 55 .05918 160 .122,

60 4.808 60 .06562 180 .123
65 5.372 65 .07263 200 .124
70 5.990 70 .08021 220 .125
75 6.665 75 .08842 240 .127
80 7.402 80 .09728 260 .128
85 8.204 85 .10680 280 .129
90 9.076 90 .11710 300 .130
95 10.020 95 .12820 320 .131

100 11.050 100 .14000 340 .132
105 12.160 105 .15270 360 .133
110 13.360 110 .16630 380 .134
115 14.650 115 .18080 400 .135
120 16.040 120 .19630 420 .136
125 17.540 125 .21280 440 .136
130 19.150

..
130 .23030

135 20.870 135 .24900
140 22.720 140 .26880



""'-- .C~H-LO-R-D-A-N-E---------I CON I

Not flatnmab6e tluI soR.lbon may be combusbbte.
POtSONOUS GASES ....Y BE PRODUCED 'N FIRE.
Ex1irq.aft .... ", _ ,.... ar __ ellen....

Water may be inen8CfJofe on tn.
Cool npoMd COt1I&If'*S Mlt'l .....

L fiRE HAZARDS Ill. HAZARD ASSUSMENT CODE... _ PoInt: SoIul>on: Z25°F o.c.; 13TF (800---.c.c. Solid is not_. A-X-Y
1.2 __UmItIIIn AIr: 0.7....' ...

(11.......-,

U FIre EJrIlnguloll/n9 A_ Dry .....-
_._dic_

Il HAZARD ClASSIfiCATIONS... FIre EoUnguIoftIftg AOOft!- Nol to be
UMd: w... may be ineftective on 11.1 e:-fII_R....__....

eomcus-~

u ~_o.e-... 11.2 HAS Huard Aettno for BuIll Wet...
__ _ brig _looc __ Tr....-ullon: Not _

c:I\IondO ....~ gun rnoy be 11.3 NI'PA _ CIo&olliation:

Iormed ....... ktwosene so*uGDn 01 NotlislOd-- ,
"I _In_No._.
6.7 ...-. T__turo: "0''; (11"'__.
U
__0010 nof .._

... IIutnln9 Rolc Not ..........
fCon_

7. CHEMICAL REACTlVITY

7.1 ReacttYtty Wltt'I Weter: No reactIOn

1.2 RellC'U'tfty with COmmon Uatltriata:: No

~

7.3 SIOOIIity During Tranap«t: S~ 10
,&O·F

7.' HeutrallzinQ Agent. 'Ot Ac:ida and
Caultic:a: NOI pertlnent

7.5 FOlv--': NoI_.
7.1 InI\Jbitor af POfymenzauon::

Nol pertinent

7.7 Molar Ratio (Aeactant to

Product):: Oa~ nol avaJlable

7.1 Reacttvtty Group: Oala nol avadabloe

IZ. PHYSICAL AND CHEMICAL PROPERTIES

12.1 Pftysjcal Star. at ,soC And 1 etm:

Uquocl

12.2 MoIKuiat WeiQtolt (09 8

12.3 BoiJtftQ: Point at • aim: Dec:omooses
12.0 _ling PoInt: No...........
12.5 Cttue:at Te~hfto: HoI perbMnf

L WATVl POUUTlON
.2.1 CritIcIII Prnaute: Not SMrt.nent

12.7 Spoctllc Grovily:

"I
_lie To.lcily: '.8 a, 2S"C (liQuid)

0.' 1lCl'ft/96 /V/gokllos/lln.,/Iros/l 12.1 UqvId $uttace TenDOl"l:

wo'or (Kl) 25 dynft1cm .. 0.025 N/m ~t

1.2 Waterfowl Taxk:tty: LO~... 1..200 mglkg 2O'C

U IIloIogCM Clrtgon _ (BOD~ 12.1 UqukI WMer 'nt.,.,KiaI T~sion:
Data not ....adabIe (aU 50 dynftIcm ~ 0.05 N/m at 2O"C... Food CI\oin ConconlrOtion PoI_ '2.'0 V_ ea.o) Spod1lc GIII";1y:

""lIft HoI per1Ineni

.2.11 Ratto 0' Spedftc H.eta of V__ (Gal~

Not_,""",

12.12 Latllftt ...., ot VeponuUon:

Not~.

12.13 ....t ot eomoulDon: (ntl --4.000 81u/lb

, -2.200 c.aJ/g J! -93 X 10;' J/llg i'2.'" Hat a' Decompoaitkwt: Not~,

I12.15 ttnt 0' 5okrUon:: NoI~t
12.'. He.t of PotymeriDtiOn:: Not perunenl

l SHIPPING INfORMATION '2.25 Heet ot Fuaion: OaUi not ilYuab6e

12.21 UmUlng Value: Oala not • ..,e.aatl'-
1.1 Grad.. 0' Pwtty: Teehnical A variety 0' 11.27 Reid Vapor~CaUinol • ..,adable

dusts. powdets. and SOIuIW)f'\S in

kerosene con~ 2-80' chtorcS&ne--. -ProP8"rtMtS ret., ro und!tUt8CI,

• .2 StOt"8P Tempenture: Ambient I4ld'lncal"9'ade c:NorlW'ke.
t.:I Inert Atmoapnere: No reQlMrement... Yentlng: Open (name armter»

6. nRE~DS(~ti~

"10 AdIabaUC Flame TemperlllUre: ~Ia not avaUbte

1.11 SI_ JUt to Fuoi Rollo: OOUI not .._

1.12 Flame Temperature: Oeta nol avadable

4. OB5ERVABU CHARACTtlllmCS

..1 PIIyU:ol Stat. en oftIppod~ UcJOd
U Color. BrOMl
U Cd-. _~oting; otamIIbC: II9"'Y

pungont. Iik. "'*'"""

Z. LABEL

2.1 c:.t.-r--..
1.2 Quo: Not portinont

CALI. FOR "EDlCA~ A'D.

UQUID OR SO~unON

POISONOUS IF SWALLOWED OR IF SKIN IS ExPOSED.
ImtaDng 10 stUn and eyes.
RetT'IOYe contaITW'l.Iled dOtI'lIncJ and ShOeS.
Ausn aNec18'd ••as ..ttl gten", 01 WlC•.
00 NOT RUB AFFECTeD AREAS.
IF IN EYES. hOld eyetIC1S 0Qen and fJush with plenty ot .at.,.
IF SWALLOWED .and '<ICbm is CONSCIOUS. twle ¥lCtun dnnk .at.

IF S:A~~7o~:=~~~~·US OR HAVING CON·
VULSIONS. dO nothing exclCl' keep VCt1n'l warm.

HAR"FU~ TO AOUATIC LIFE IN VERY LOW CONCENTRATIONS.
May be dangerOuS it JI .,.lers ..I. Itn""'"
Nob'" 'OcaI health and -.&dJi1. oftJcats.
Notify oPO"aKn at natOy .... rMakn.

l II£SPONSE TO OISCHARGE
(8OOR 1

.....~-­_be_

Qlomcal - p/lySCaI--

Fire

Water
Pollution

Exposure

5. HEALTH HAZARDS
5.1 e_" A_.ar 'ar-. logs. ar dust: gogv1OS: ruI>Ilor gIOoOS.

5.2 Sympt...... F"'-.v EJr--= _ ••oIy'-""9 10 ...... 'ngo."',"- _
Itwougft sklf\. 01 inhalatIOn 01 misI 01 dual may cause nC'l8bdify. convulSions. nausea. \lIClfftbf'lI9.
c:a.meL .-Id some IOc;;8I imtabOn 01 the gutrc)ll'lIesbnal tract.

U T_ fII EJr--= 'NHALATIO~ _ .. _ and !l"'" l1uoll IIWepy; do not!l"'"

~. sn:e it may n1ce ventneuLIt libnAabOr( entorce c:ompIete rest. EYes.: .....", ..en

-a'. tor at IeasI 15 lTW\. SKIN: wash oft IIun with .aequate quantilin of soap and water. dO
NOT scnA INGESTION: ""*'<e__'-""" 1lUcnc: '"

....... catNrtlc:l:: __ and barbiturat.. may tM UI«I to concrot c:onvutIioM; oxygen .., IUd
_lOY .. ...., ,.......,._ do NOT!l"'"_. Sinco no IPOCfiC _ ..
__ symp""""lIC _muslbe~tly_l.r....

5.4 ~ LJnoWt V-": 0.$ mg/m~

U Ihort T.,. uon UrnltI: 2 mg/m2 lot 30 min.

SA To~ by Gt_ 3; .... LD•• ~ 2113 "",,/kg (roll
5.7 La10 To.lcI1y: __ daInllgO: .... of _. _ woigfll

~ V_ (Gall_I CIw8ct_ DaIO not .._

5.. LJrqukI Of sOMd IITtf:MI a ..ec....dCa: Oatil noI IV.....
5.10 Ddor_ OOUInot .._

5.11 lOUt V_ 500 mglm> .

AIIOID CONTACT WITH UOUID. KEEP PEoPlE AWAY.
We. goggtes. ....~ tnatfting~ and rubber
~ lindudng gIOWSl.--"_.CoIItn--.'''f•.., rerncP4 chcNn)ed material_Iocol.-", --.

1 CHEMICAL DESIGNATIONS
11 co CompoUbiIity Quo: Not _

1.2 Formula: ClttH"O.
:L3 IIID/UN Dooigno-': 8. t/Z762
14 DOT 10 No~ 2762
15 CAS "-y~ 57·70·9

_S_ UcJOd _

~
1.2.'.5.8.7.11.8_ \
}~ _in_.
".7~

~:.,~;~

I

I,

I

.1

I

I

I,

I

I

I
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ICDN I ~ C_H_L_O_R_D_A_N_E__~ _

12.17 ":. '. 12.18 12.19 12.20SATURATED UQUID DENSITY UQU'D HEAT CAPACITY UQU'D THERMAL CONDUCTMTY UQUID VISCOSITY

Temp8rature British thennal unit British thennalTemperature ' Pounds per cubic
per pound-F Temperature unit-inch per hour· Temperature Centipoise(degrees F) foot (estimate) . (degrees F)
(estimate) (degrees F) square foot·F (degrees F) (estimate)(estimate)

,

52 100.400 60 .300 60 1.209' 130 58.98054 100.400 61 .300 61 1.209 140 51.14056 100.299 82 .300 62 1.209 > 150 44.56058 100.200 63 .300 63 1.209 160 38.99060 ' 100.200 64 .300 64 1.209 170 34.27062 100.099 65 .300 65 1.209 180 '30.24064 100.000 66 .300 66 '1.209 190 26.78066 99.940 67 .300 67 1.209 200 23.81066 99.879 68 .300 68 ·1.209 210 21.24070 99.809 69 .300 69 1.209 220 19.02072 99.740 70 .300 70 1.209 ' 230 17.08074 99.669 71 .300 71 1.209 240 15.39076 99.599 72 .300 72 1.209 250 13.90078 99.530 73 .300 .73 1.209 260 12.590,80 99.459 74 .300 74 1.209 270 11.44082 99.389 75 .300 75 1.209 280 10.42084 99.320 76 .300 76 1.209 290 9.51686 99.250 n .300 n 1.209 300 8.710

\

. 12.21 12.22 12.23 12.24SOLUBILrTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thennal ur(degrees F) poun~ of water (degrees F) inch (degrees F) foot (degrees F) per pound·F

I 215· .000 215 .00001 NN 220 .000 220 .00001 0S 225 .000 225 .00002 T0 230 .000 230 .00002L 235 .001 235 .00003 PU 240 .001 240 .00005 EB 245 .001 245 .00007 R,.L 250 .002 250 .00009 ·TE 255 .002 255 .00012 I260 .003 260 .00017 N265 .004 265 .00023 E270 .006 , 270 .00031 N275 .008 275 .00042 T280 .011 280 .00056
285 .015 285 .00074
290 .019 290 .00099
295 .026 295 .00131
300 .035 300 .00174
305 .046 305 .00228
310 .060 310 .00300
315 .079 315 .00391
320 .104 320 .005.10
325 .136 325 .00662
330 .1n 330 .00856
335 .230 335 .01104
340 .297 340 .01418



I,
1 ~-1-,1_-0_I_C_H_L_O_R_O_E_T_H_A_N_E 1DCH I

S. HEAl.Tll HAZAROS

5.1 PwMnIIl PratllC1h'e~ In ...·01 poor~ or nign concentration. II
__btullWnQ _ .... """ tuII t_ mask I/lOUId be -,,-'0>0micaJ-..
--. ..- gIO¥eO. dc>lhirIV should be -...

5.2 S_F-.ng ElI--= lNHALAnON: ImlIIbOn Of ,.....torI net. _lion. ..-...g."""9fW'9.--- ......bng. EYES: 1mlII_.-.nalion.__'"
-.-.-. SKIN: .......... PrtD1QOCl or _'ad"" _ can~. _ ......
INGESTION: Ingestion _ ID -...~ is ad 10 be.-'
~"'__ 0IlUillc:a.-_~__..,.,-.---- ,U T_ of~ Col. _. INHALAnoN: R_ trcm _'ad..-:_..... _..-" btullWnQ lion.__EYES:

_ -. IarVO _ '" .... or__'0 '" IOda ..,..,-. SKIN: DoIuIe """ IarVO
__ '" ..... R__led d01hing. INGESnoN: A_ 10 __

_ ""__1UaI1'"P_,__. aan ..... or mdkl.

SA '"""'- UmIl V..., 200 ppm.U _T__..- 250 ptJm.

U ToDdty loy IngoolIon: G<.- 2; Le•• - 0.5 10 5 glkg ('.').
L7 UNTo~ Qwanic_rnoy --..... - __

_ _ lIlia _ID be IlqI1Iy -"""" _10 _1__
U V_ (0001- Q ..__ v...". _ • IIigIlt UMtlIng ollhO "'" or ,_

_ ~_'"IliglI-Tho-is-.v.
U Uqulclor__CllW.....1IIlICI; __If."oodondc>lhirlVnl_1O

- rnoy - -"'>; - - "' ......So'O 0d0I_ oala""_
L 11 IDLH V_ ••000 ppm

.. FIRE IlAZAIlOS 10. IlAZAIlO ASS£SSMEllT CODE

1.1 __5r1' O.c. - 22"F c.c.

ts-___l

u ~ LImb In AIr.: 5.., to ".'" A-P-Q-R-5
u
-~,,---_.-...OO.. rkf__-SA _~A""'_tobe IL IlAZAIlO ClASSIFICATIONS
_W... ....,be_

IL5
lIpecIII_ of__ 11.1 e-o'_~___lOdl""iI . --_ h9"'f IODc: _ 10 "'-" .1.2 lIAS _ Roling lor _ w_

... _ ,"F1n:~_

T___

8.7 ~T_856"f .U NfPA_~

U

__oala __
Ce'-Y ~

I., IIut'*'lI Rate: eola .... ..-
__(BIuoI___

2

1..0
_lIo_T_

~(Rod) 3

Data noc avaiIatM ROKtMry (V-I 0

1.11 Sto6ctdolMb1C All to ,.. Ratto:

eotl"""-
...Z ,.. T.......rur.: Data not av.....

7, CHEIIICAlllEACTlVm

7.' AellCltwtty WIth W.tw: No reaction

7.2 RaeclIvt1y _ eon- Mat_1o: eola
notavailatMe

7.3 _ly Durlng T.....,.."" oala "'"...-
7••

IIoutnIllzlng A_ 'or __

c.u.Ucc Oatil not ....aiIabIe

7.5 ~_ eola no' avtU&blI

7••
_tor o' PoIymotlu__

Data not 8YaiI&bIe
7.7 _ Rollo (Ro..-. to

Product): Data not ....~8
7.1 RlaclIvtly CInMq>: 36·

12. PIIYSICAL AND CHEIIICAL PROPERTIES

'2., ~ Stilt••t 'S"C --s , .un:
I.iQ\Od

'2.2 _W1igM:9U7

'2.3 lIoiIInlIPoinl ••• 1VIl:

'35.1."f • 57.3"C • 33O.5·K
.U -.0-

I. WATDl POLlUTION
-'<3.32"f _ -;7.'"C •• 75.75'K

'U
c:rt...-T__........ Aqu.alloTo_ 502.rf _ 281.5·C • 53U5'K

n.. I.....~) 250 10 275 "'9/1 '2.8 CrllIcal ..........
2....... n.. Brino _ 320 mgtl 7'3lI.8 psia _ 50 .un • 5.065 UN/m'

2....... n..~ 160 mgtl ,2.7 S\>OdlIC Gtmly:

u
W__To_ Doll _ .._

1.174 at 2O·C

U IIIoIovICaI Oxygen - (BOO~ '2.8 Uquld Surt_ T_

~ 0.05 gig lOt 10 dIyo Pon:enI. 24.75 dynnIcm _ 0.02475 N/m 8'

0.002 gig lor 5 dIyo 2O"C... _ ChIOn Col_'.IlIoi._ .U UqukI Wit. InterfllCllll TenaIon:
eo.. "",_ Oa1enot ...........

'2.'0 V_ (Olal S\>OdlIC Qnwfly: H2

'2.11 RatIO 01 SpecIfic H-u Of Yepof' (Gul:
1.138 ., 2O"C (68'F1

'2.'2
u-t _. of V___

'31.8 Bill/II> - 73., <aIIg • .."
3.06 X 10· J/k,g

12.13 Heat of ComDudoft -4.n.. BtullI) -

l SHIPPING INFORMATION -2.6S2 eat/O • _111 X 10· J/kQ

'2.'. ..... of~ 0aIII nQi av~e

I.' _ '!! Puftly: DaIa not ......-
'2..5 Hnt of S06ution: Dam roc IY-.ote

U SlOI1tlII T_wr.: Cool '2.'. ....t of ~tiOn:Data no' avastabMt
U -.A_ eola _......-

'2.25 ....t of Fua;on: 0.111"'"~
I .• VIII1Ing: eola nol ..- .:US UmIIlng VIluo: oala not"-""

'2.Z7
R.... V__ r,35pw

NOTES

2. lABEl
2.' c.o'09O'Y' __
2.2 CIaoc Not pottInOfU

4. OBSERVABU CHAllACT[JIJSTICS

4. • ....,....s_(.._~
Q;Iy-

u ~e-tesa

U 0-: OlOln>tonn

SinU _ miIcea with wet•. '

~ GAS MAY BE'PROllUCl:D IN ARE OR WHEN HEATED.eon-. rnoy _;" tn.
W_goggIn btullWnQ_....
~__ 'oorn.__,orrkf_

Water m.y be ....KIIWe CI1 fft. .

Dangerous to aQUatIC, life in high concentrations.
May be dangerOuS " It enters waler tntakes.
Notrty kx:a' heal:th and MkSIde offiOats.
NoLdy oPO"ltors of nurt:Jy wal. intakes.

CALL fOR MEDICAl. AID.

UQUID
" swatlowed may causa nausea. vomitl:nO and faintnesa.1mlII1lng1O __ ......

F1uIn artea-d .,... WlIn p6er'lfy of .at•.
IF IN EYES. hOkI ...,..,. ooen and fluSh wrU'I O*Ity 01 .aler.
IF SWALLOWeD and w;om is CONSOOUS Mva vactJm drink .at. cw trI6k---

L Il£SPONSl TO DISCIWlC£
ts-R I

.....~~.
ROSVIl:l_a..- _ phyIical __

FIre

Water
PolluUon

Exposure

.s. CHEIIICAl DESIGNATIONS

1.1 CO e:--y CIaoc~--­U fonnuIa: C.H..O.
:u IIIOIUN DooiQna_ Not·_

:u DOT ID No.: 2:J82
:L5 CAS RegIo1Iy No.: 7S-34-3

"
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: IDCH I D_IC_H_L_O_R_O_ET_H_A_N_E _
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12.17 12.18 '12.19 12.20
SATURATED UQUID DENSITY UQUID HEAT CAPACITY UQUID THERMAL CONDUCTIVITY UQUID VISCOSITY

Temperature Pounds pet' cubic Temperature British thermal Temperature British trlermaJ Temperatureunit-inch per hour- CentipOise
(degrees F) toot (degrees F) unit pet' pound-F (degrees F) square foot-F (degrees F)

35 75.198 0 35 .804 35 .617
40 74.929 A 40 .799 ·40 .595
45 74.660 T 45 .795 45 .574
50 74.389 A 50 .791 50 .555
55 74.120 55 .786 55 .537
60 73.851 N 60 .782 60 .520
65 73.580 0 65 .n8 65' .504
70 73.311 T 70 .773 70 .489
75 73.042 75 .769 75 .475
60 72.n1 A 60 .765 80 .462
85 72.502 V 85 .760 85 .449

A 90 .756 90 .437
I 95 .752 95 .426
L 100 .747 100 .415
A 105 .743 105 .405
B 110 .739 110 . .395
L 115 .386
E 120 .3n

,

12.21 12.22 12.23 12.24
SOLUBILITY, IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds pet' 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British trlermal unit
(degrees F) pounds of water (degrees F) inch . (degrees F) foot (degrees F) per pound·F

68 .500 -70 -1.334 -100 .07407 0
-so -1.944 -80 .05000 A
-50 -.555 -so ..02594 T
-40 .835 -40 .00187 A
-30 .225 -20 .02219
-20 .386 0 .04626 . N
-10 .996 20 .07032 0

0 1.607 40 .09439 T
10 2.217 60 .11845
20 . 2.827 80 .14252 A
30 3.438 100 .16658 V
40 4.048 120 .19065 A
50 4.658 140 .21471 I
60 5.269 160 .23878 L
70 5.879 A
80 6.489 B,
90· 7.100 L,

100 7.710 E
110 8.321
120 8.931
130 9.541



Ptrysk:aI Stare at lS·C ... , 11m:
I.4Od -

_W_97.0
-._.,11_

c:iI: lCO": _ IlIrC - m·x
_ 118'F _ .sOC • 32'·X

frMzIng-
cia: -1 14·~ _ -8'--C • '!IrK
_ -SS·F _ -5O"C _ m·x_T ..........----.lIpoc1fto Qr8vtty:
1.27 II 25·C (liQuodl

UquId Surf_ T_
24 dyneS/em _ 0.02" N/m al 2O-C

UquId W_ 1.,_T_
e....1
30 cl'/NSIcm - 0.1130 Him II 2O'C

V_ (GaI)lIpoc1fto __ 13"
_of__ "'V_(Qn~

1.1468

...-_ofV_
'30 Btu/Ill _ 72 COiIg _

~O X '0' J/kg
..... of CornttuatIorE ~,&t7.2 BIUJIb -

-2.02.9 C*/g • -112.67 X to· J/kg_Of '

Hell of --._-.
_ of POlY_lID..... _ .........
_"'_0011__'

..-- V_ 0011"","­_V__ DollnollV_

12.1.
12.15
12.18
12.25
12.25
12.27

10. IIAZAIllI ASSESSIIOO CODElSM---1, A-X·Y

12. PHYSICAL AND CHEMiCAl PllOP£RT1ES

11.5

12.10
12."

12.12

1U

12.1

11.5

12.5
1U
12.7

12.2
12.3

11. HAZARD ClASSJnCATIOllS

11.1 e-of_~
'_1Olu"l

11.2 lIAS _ ~ lor _ W_T--,__
11.3 NFPA _ QouIflca-.:

.~~__(8luI1 2

~IRIdl 3
RMClMIy (V-I 2

l SHIPPING IllFORMATIOll
1.1 _ of Punty: c:onw-aao
Il.2~T _

U Irw1A_ No__

fA VIfdlnII:-

6. nil[ HAZARDS (ContiIItMd)

11.11 51_lr1CNtIO_Rotlo: 0011__

11.12 RomoT-.turr.o.lli-et .._

JAHUARY 1991

7.1 R~ WIllI WI_ No~
7.2 RIKlIwtly ..... ea.- ...,_ No

~

7.3 _ty Durtng Tr8nopon: SIIllIe

7•• ~"-''''_''''
e-aco: No'-'

7.5 PoIylMriU-': W. "'" occw ..­
ordinIIy _..",. 01 I/lipmIn1. The

f'NC'tion is not viQarous.7.5 __ of~-.:__

7.7 _ Rollo (R__ 10

Produc1): Data not avai:lable

7.a AIIC1Mty Gnlup: 0011 no1 IV.......

7. CHEMICAL REACTlVI1Y

L ARE IWARDS
&.1 __3TFC.c.

L2 _ UNoa" _ O.'""-'U"

U _~"",-Ory_-...--.... _~A__ 101Ie_W...moylle_

1.5 Spec:lol _ '" e:a.--- """-'--~__moylarmlnhL

... ..... In P1rw: VIiPOI' ......... than ..

and may traYIII • consicMrabIe dislance to
"""'" 01 vo- __ IlIdL

&.7 IgnIIlon T oF
... __Dollnoc_

La IIurr*'g _ 2.5 mmI.....
1I.10 __T"",,-

0011""'''-

-.--

CAll FOR MEDICAL AID.
VAPOR
It inhaled wdI eau:ae cIzzinesa. ,.,... ¥Dtriting. or

_tnalhng.
Move victwn to f'rIrs,h ....
II bruthlnQ has stepped. gMt af1JticiaI t8SQll'8tion.
I' breathing as Clt'hCuJt.. gtve o.:ygen.
UQUID
Hannlul~_

IF SWAUOWEO and w:tim is CONSCIOUS, N .... vtCnm C1nnk watet'
or milk.

E"ect of 'ow c::oncentrationl on -ouatic life is~
Mey De~ If it; em....ate' .,cak....

Notify lOc:aJ heaJttl and~. ottCala.
Notdy Qgefatota of neartJy we.- lMakes.

FlAMMABLE.
POISONOUS GASES .....Y BE PRODUCED IN FIRE.Con-. may _ ;"lire._ -.g__ moy occw.

VIJfJtOI may~ if ...... in an enc:IOMd ....
~_dry_loemor__.
Wet.. may 01 inenectJYe on fwe.eooo..- ...FIre

Water
Pollution

Exposure

So HEAl.llI HAZARDS
5.1 ~_gIo¥a;"'Ity~"'_"""'orMlt·

--lhnO_....5.2 ~F-.nv fa ¥Dtriting. _ .................

~ e:tWnC)S. e-nuw~~ Contael·WIIth liquid cauan mtaoon 0' eyes and
Con~ CQnIICtI ..... -IliolIU-IO-".,..,...,

U T_ of~ INHA1,ATIOH: ........ '""" """'"' _ d tnalhnO is _ oNe
_~"""'isnoctna"""o. .P"'foroDly~_

oxygen when brna'WIg .. r-.nect caD • phyIjoan. EYES: IIustl wid'l WIlt. lor at -.sa 15 min.
SKIN: __~ ..,., ond _loN. INGESTION: oNe gil"'" '"- ond co_

U _~V_200Pll'"
5.S .., T__UINtI: Doll noc""-

SA TOllIdty ..".--. Gt.- 2: _ Le•• - no mglkg eral)
5.7 ..... TollicIty: IUdney injury;" -'"' onimoJ.

U V_ (Gall_ Qwiactooll_ Doll _..-U LlquId ..__~ DoII__

5.10 0d<W_ DoII__

5.11 IDUIV_ •.OOOPll'"

1. RESPOllSE TO DISCHARGE Z. LABEL L WATtR POUunDll

lSM~--) 2.1 eatovo.'Y' - ~ &.1 AquolIc Tolliclty: Doll "'" _.....~~ 2.2 Quo: 3 L2
W__ Tolliclty: Doll noc..-

ReoInclocceu U ~ Drtvon _ (BOO~

e........ •• DoIIno1__bl_
U _ QIIIn COo_Iblllon_

0l0micllI and~ ........ ......
1 CHEMICAL DESlGllATIDllS .. DBSERVABU CHARACTERISTICS

~1 co e--tY CIllo: HoI ....., ..,~_c-~ LicoOd

.U _ClCH-CHO U e:-:e--
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12.17 . 12.18 12.19 12.20
SATURATED UQUIO OEN;SITY UQUIO HEAT CAPACITY UQUlO THERMAL CQNOUCTMTY UauiO VISCOSITY

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal Temperatureunit-inch per hour· Centipoise(degrees F) foot (degrees F) per pound-F (degrees F) square foot-F (degrees F)

35 81.020 35 .193 65 .907 40 .478
40 80.820 <10 .196 70 .894 50 .454
45 80.610 "45 .198 75 .882 60 .432
50 80.400 50 .200 80 .869 70 .411
55 80.190 55 .202 85 .857 80 .393
80 79.980 60 .204 90 .844 90 .376
85 79.780 85 .207 95 .832 100 .360
70 79.570 70 .209 100 .819 110 .345
75 79.380 75 .211 105 .807 120 .331
80 79.150 80 .213 110 .794 130 .319
85 78.9<10 85 .216 115 .782 140 .307
90 78.740 90 .216 120 .769 150 .296
95 78.530 95 .220 125 .757 160 .286

100 78.320 100 .222 130 .744 170 .276
105 78.110 105 .224 '180 .267
110 n.900 110 .227 190 . .259
115 n.690 115 .229 200 .251
120 n.490 120 .231 210 .244
125 77.280 125 .233
130 77.070 130 .236
135 76.860 135 .238 ,

1<10 76.850 140 .240
.'

12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATEO VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature PoUnds per 100 Temperature . Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water . (degrees F) inch (degreeS F) foot (degrees F) per pound-F

88 .830 55 3.009 55 .05284 0 .150
80 3.398 60 .05906 20 .153
85 3.824 85 .06587 40 .156
70 4.297 70 .07330 60 .159
75 4.817 75 .08141 80 .162
80 5.389 60 .09023 100 .165
85 6.016 65· .09980 120 .167
90 8.702 90 .11020 140 .170
95 7.453 95 .12140 160 .173

100 8.272 100 .13360 180 .176
105 9.184 105 .14660. . 200 .179
110 10.130 110 .16070 220 .182
115 11.190 115 .17590 240 ·.185
120 12.330 120 .19220 260 .188
125 13.560 125 .20960 280 .191
130 14.900 130 .22830 300 .194
135 16.3<10 135 .24820 320 .197
140 17.890 1<10 .26960 3<10 .200

360 ".203
·380 .205

400 .208
420 .211
440 .214

-
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\2. PHYSiCAl AND CHEMICAL PROPERTIES
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7. CHEIlICAL IIEACT1VITY

.. FIll IWAIllI$
1.1 __ ,1l5'F 0.<:': 1~ c.c.
L2 _~In_

Dalanol_
U Ph b1lnguIo/IIng Agen1-= W_. _

__ordly_

U Ph b1lnguIo/IIng Avonla _ 10 ...U-Nol_
U SpecIal_ ..e:­

_V_... irTilaling.T....----­",-__ t>e_'OCIin

Ins.Le _1n_Nol_
1.7 ...-.T_Dal.l nol _
Le __HoI_
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6. FlRE KAZ.UDS CCootinoIdl

1.11 _".".. MtIO,....~ Datanoc_
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4. 08S0VABL£ ClWlACTERIST1CS

"'~_(.~_
u e-:_
u Odor.-..:
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·SoIid...,..

~
POISONOUS GASES ARE .PROOUCED IN ARE._ goggIoo _ MIl_-"'""ll __~__.dIy__or _
CoaI_""","",","__.

CALl. FOR MEDICAl. AJO.
SOLID -=~0:::.::::a..,... ,R__,OCI dotNncJ __
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IF IN EYES. hOtd ..,..,. open and l'IuWl with plenty of water.
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or ...-.'

HARMFUL TO AQUAnc UFE IN VERY lOW CONCENTRAnoNS.
FouOngIO""""'.Moyt>e_d • ..,...,__.....,-----.....,_..... 01 _

L RESPONSl TO DISClWlGElS-R ,
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Fire

Exposure
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1. CHEIIICAl. DESIGllAnDIIS
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12.17
_.

12.18 12.19 12.20.
SATURATED UQUID DENSITY UQUID HEAT CAPACITY UQUID THERMAL CONDUCTIVITY WQUID VISCOSITY

Temperature Pounds per cubic Temperature British thermal Temperature BritIsh!hermaJ unit- Temperatureinch per hour- Centipoise(degrees F) foot (degrees F) unit per pound-F (degrees F) square foot-F (degrees F)

N N 136 .757 N
0 ·0 138 .756 0
T .. T 140 '.755 ·T

'. 142
.,

.754
P P 144 .753 P
E E- 146 .752 E
R R 148 .751 R
T T 150 .750 T
I I 152 .749 I·
N

..
N 154 . .748 N

E E 156 .747 E
N N 158 , .746 N
T T· 160 .745 T

162 .744
164 .743 ,
166 .742

, 168 .741
170 .739
172 .738
174 .737
176 .736
178 .735
180 .734
182 .733
184 .732
186 .731

I

I,
I

I
I
I

I

I
II DBP I..... P_-O_IC_H_LO_R_·O_BE_N_Z_E_N_E _

I

I
,I

I
I
I
I
I'

12.21 12.22 12.23 12.24
SOLUBILmIN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British !hennal unit
(degrees F) pounds of water (degreesF) square inch (degreesF) foot (degrees F) per pound-F

n.02 .008 N N N
0 0 0
T T T

P P P
E E E
R R R
T T T
I I I
N N N
E E E
N N N
T T T

~

I



--POISONOUS GASES MAY BE PRODUCED WHEN HEATED.

5. HEALTH HAZARDSL1 __E_ U.5. Bu. lDI;deIn__

QICI90IIS CII tKe IhiekI
U ~ F--.g~ '--' ingnllOft, a<"" contICt __~,
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7. CHEMICAL-IlEACTMTY
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12. PHYSICAL AND CHEMICAL PROPERTIES
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12.17 12.18 12.19 12.20

SATURATED UQUID DENSITY UQUID HEAT CAPACITY UQUID THERMAL CONDUCTIVITY UQUID VISCOSITY

Tenll)8I'8ture Pounds per cubic Temperature British thermal Temperature British thermal Temperatureunit-inch per hour- Centipoise(degrees F) foot (degreesF) unit per pound-F (degr~ F) square foot-F (degrees F)

N N N N
0 0 0 0
T T T T
..

P P P P
E E E ,E
R R R R
T T T T
I I I I
N N' N N
E E E E
N N N N
T T T T

)

,

12.21 12.22 12.23 12.24
SOLUBIUTY IN WATER SATURATED VAPOR PRESsURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic . Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound·F

I N N N
N 0 0 0
S T T T
0
L P P P
U E E E
B

,,>. R
,

R R
L T T T
E I I I

N N N
E E E
N N N
T T T
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7. CHEIIICAL R£ACTMTY
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12. PHYSICAL ANO CHEIIICAL PROP£RT1ES

t2.t PIoyolCoI Slat. It 15'C _ I 11m:

Solid
12.2 _ WelDllt: 380,92
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I,.. -.ePolnt:
3Il2"F _ 2llO"C .'573"K
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_ 01 PwIty: T__...; Dry__lC> to 75... --. ilJ&l

tarn'Uationa. up to 25'" in tIammatMe
ayIone

U

__ T__

U _A........--No~... V~Opon

6. RRE HWRllS (CoatiDuod)

.." _ AJ7 to Full R....'" 001ll Nac A'-

..tZ Fiome T_llalI Not A_

Z. lABEL
2.I~_

2.2 CIuc 8

Co OBSERVABLE CIWlACTtIlIST1CS
4.t ""'*- _ 1M -.....n: SaId

~ I/iIlPOd ......­
....-a.. in ayIone_1

U' ~e--",....
U 0-:_

CALL FOR WEDICAL AlO.

DUST
POISONOUS IF INHALED OR IF SKIN IS I!XPOS£D.
.=~~"'::'._ llwoal.
~ in .....__coon 01'1I _willi pIonlr 01_.

~-IIWiQ._--
UQUID OR SCUO ,
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED._llnglD _R dalNng __

FUIIt '""" pIonlr 01 _.
IF IN EYES, .- _ coon _ tUn _ pIonlr 01_.
IF SWAllOWED _ ...... io CONSClOUS.,.... _ '"*_
IF S:A':t~"= =:~HCO~ OR HAVING COH-VVLSlONS. cla I'<lllWlll ......

Water
Pollution

Exposure

I
I
I
I
I

I

I
I

I

I

I

I JANUARY 199J
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12.17 12.18 12.19 12.20
SATURATED UQUID DENSITY UQUID HEAT CAPACITY UQUID THERMAL CONDUCTIVITY UQUID VISCOSITY

Temperature Pounds per cubic Temperature British 1hemIal Temperature British thermal Temperature
(degrees F) loot (degrees F) unit per pound-F (degrees F) unit-i/1Ch per hour- (degrees F) Centipoise

'square foot-F

.-
N N N N
0 0 0 0
T T T T

P P P P
E, E E E
R R R R

'T T T T
"

I I I I
N N N N
E E . E E
N N N N
T T T T

12.21 12.22 12.23 12.24
SOLUBIlITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F

I N N N
N 0 0 0
S T T T
0
L P P P
U E E E

~

B R R R
L T T T
E' I I I

N N N
E E E
N N N
T T T

"



I
·1' I DDT

Fire

ComoustJb6e.
POISONOUS GASES ARE PRODUCED IN FIRE.W.. goqgtOo tlr.."""'V_-
ex or. Oty~ -... '" cerDOn cIiO_.

CAll FOR "EO'CAL AlD.

SOUDS
Imtabng to skin and eyes.
II swallOwed. 'MIl cause nausea. vomiting. neadad'le. or loss 01 consoousness.
Ren"IOV'e c:ontamnated dOthinq ana snon..
AUSft IHeeled .,eo WIth cNn1Y of wau".
IF IN EYES. hOid ...,.ada ooen and Itusn WI,n pNnty of ••t....
IF SWAUOWED and VICbtn .. CONSCIOUS, nave VICtim~ .at..

",mol"

JANUARY 19

&. ARE IfAZAIIDS 10. HAZARD ASSESSIIENT CODE

LI ....... Point: 'e2"F•• 7'oF c.c. (See---l
L2

__ Umlte In AIr. Not_
II

L3 fl.. Eatlngulol*lv~ W............

,..., c:NrnicaI. Of cartlOn dioxide

U
F1rw e.......- A__ '0 be

lIM« Not """"*" II. HAZARD CLASSIFICATIONS
L5
__o.C_
_.Toxic __ting _ /MY

11.1 C_ of __ R_"ono:
be generaled OR.....

La
_ In Flrw: ....... _ llums 11.2 MAS Huard R.ttng for Bulk Water

L7 _ T___- 00.. "'" ov_ T~rtation:Not hsted

U £_ Hazard: _-. .U NFPA Hazard ClauincaUon:

La Bum,", Rate: Data not available Not r......
LIO Acllabollc Rame T___-

CaUl not avPabte
Lll

$1__AII.o F.... Rallo:

Oa.. not avUabIe

L'Z Flame Temp«aturr.: Data nolavaUbla

7. CHEMICAL REACTIVTTY

7.' Reacthity WIth Waler. No .....cbOn
7.Z Aa8Cth1ty with Common Matertats: No

rae<:-.
7.3 SIal>WIy lluttng T.....-t S.....
7.4 NeutraUztnv Agents for Adds and

caustICS: No.1 pertJnem

7.5 PoIy...-1Ion: No' -.nonl
7.8 l",.dbltOf' of PoIymertzation:

INol pertinent

7.7 MOlar A.tto (A••ctant to
Product): Oata nol .....iJabte !

7.8 R••cttvtty Group: Oata not av••labte f

i

12. PHYSICAL AND CHEMICAL PROPERTIES

t2.. PttyIM:.al,Sb!. at lS"C and 1 atm:

SOIod

'2.2 Mo6ecutar Weight 35",,5

,2.3 IIcNUno Point at 1 aim: Not perttnenl
12,0 _Zln9Poom:

mOF ~ '08'C • 38,"K

.. WATER POUunON
1%.5 Crftk:M Temper8twe: Nol pettlnenl
12.1 CItttcaI Preuure: Not oert!nenr

Ll _IIcToalclly. 12.7 Spedllc al'll"ly.
0,0039 pprn/2. hr/basalfu./trnn 1.58 at lS·C (1O'aa)

wa'. IU LIQuId Surf.:. TeftUon:: Not Perttnen1

O,001e ppm/M hr/baSSlTl~./tresn .2.1 Lklu'd w.t. InlertllCtal Tenlion:

wat. Not pertJ:nen1

0.0028 _os hr/."tisnl50'" IUlllsan .2,10 Y_ (Goal Specillc 0Iav.1y.

wa,. Not_'
LZ W._ TOIdclIy: 2200 mgtkg .2,n AII!to o. Soedfk Hals of V'poI' (el..):

U ~ OJ<Yge" Demand (BOoi:
Not ___,

Not_ 12.'Z Latent ....t of VaportutlOn:

LO Food CMiIn CotIC••ib.tion Potentlat Not pertinent

Higtl '2.13 ,....t of CoanDu.~Nol I)ef'tJnenl

'2,10 ....t of Decomposition: Nol QertJntml
12,.t5 Heat of Sotutton: Not: cernnenl --12,.1. _'of~_Not_'
12.25 ....t of~ Oata not .veNbte
12.25 Umlttng VIIue:: Oata nol IYPabHt

9. SHIPI'1NG INFORMAnON :12.27 Aetd Vapor Prn.Iur-= Olla not avail.ble

1.1 GI'lIde. of Puttty: TochnoCaI
I.Z Stor8ge Tempet"8tUN':: Oatl not avadabte
U InertA~ Oaf. nol avaslabMt
1.0 Venttng: Data nol ....adatM

,

NOTES

Z. LABEL

2.1 CII."-Y: None
2.2 C\au; Not pen>nen.

.. OBSERVABLE CHARArnJl1SnCS

..1 Plryolal Stale (n~~ SoOCl
U COlor: Wrv'e
U Odor.None

Sinal in .......

HAR"FUL TO AOUATIC UFE IN VERY LOW CONCENTRATIONS.
May be dangerOUS It it enu"" waler If'ltak....
NotIfy IOC&I Mailn and ...,..,. otficials.
Notify operators of neart:ly wal... cnw.ea..

L RESPONSE TO OISCHARGE
(See R_ Me I

laue~tll'contarTWW1t

_be"""""""

Water
Pollution

Exposure

5. HEAlTll HAZAROS
5.. E_ aa...... ov_
5.2 SymptOmO F_InV E>poourw: V...., Wqe _ or. f_ pre"",,'1y ........bncj, '"'" fO

Ioc:al gutne imtabOn: detayed"""" 01 eunne. may occur. With sma'*' dOSeS. symptoms
usually ~., 2.3 hOurS .ft. tngeSbOl"l. Thew If"Idude tingIinQ of lips. tongue. And lace:,

rnatatu. r.edKtW. sore throet,. tabc)Ue. coarw tremon of neck. held. and eyeticIs:
apprehensIOft. ataxsa. and confusion.. Convulsions may etlema'. wttt'l penodS of corn..- and patbaI

paratysis. V4aI 110M .. euenbatty normal. but in severe poesoning 1M putM may be irreguiat

and~ sAow: ventne:u&U fibnllabOn and sudClen death may OCCU' al any twne dumg

ICUte pnue. PuImon8r;' eOemI usuaJ~ It'dICa''' IOI¥ent intoxeabOn,
5.2 T.._ o. E>poourw: INGESTION' ........." s/1OuId be ........ pnysooan. II ........,

__ galric ....__valion of uline 00_~.... and __

fIuicb. Patient Ihoukt tie kept QUieI and lo.W"der ooservanon for al ••st 24 hours.
s.e _ UmII V_ , mg/."..

U Short Term InIIaIIatkIn UmItC 3 mg/m'"
5.1 Tolddty by b.vn-.: Gtme 3: LO,. • 50 10 500 mgtkg (ratl

5.7 Lete TOIdclIy: 00.. "'" ..-
U Y_ (llnllntlMt CItatKt...._ No<_,
U \JquId or SolId _ CIIerKt_ Minmum __ II _ on clOthing oncl _ 10

_. may cause -""'l _ .-.....ng of lIle -.

5.10 Odor~ NoI~
5.11 .DUtY_ O... ""'ov_

1 CHElilCAl DESIGNAnONS

11 co e-_Iy ctuo: No. "'lid
12 F0rmut8: 1p.QC"H..)tCHCO:II

13 IMOIUN llftillnatlOn: 9/275'
10 DOT ID No.: 275'
15 CAS R_try No" 5O-r-'·3

e:- s"*""'"
Did"'odiCJI ... ·,lbicl'*wW­......
Po p'. DOT
t.t.1.T~Z.2·

bist_l........

I

I

I,

I

I
I

I
I

I

I

I

I

I

I

I
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12.17
_...

12.18 12.19 12.20
sATURATED UQUID DENSITY UQUID HEAT CAPACITY UQUID THERMAL CONDUCTIVITY UQUID VISCOSITY

Temperature Pounds per cubic Temperature British thermal Temperature British thermal Temperatureunit-inch per hour· Centipoise
(degrees F) toot (degrees F) unit per pound.F (degrees F) square foot·F (degrees F)

N N N N
0 0 0 0
T T T T

P P P P
E E E E
R R R R
T T T / T
I I I I
N N N N
E E E E
N N N N
T T T T.,

12.21 12.22 12.23 12.24
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound·F

I N N N
N 0 0 0
S T T T
0
·L P P P
U E E E
B R R R
L T T T
E. I I' I

N N N
E E E
N N N
T T T

,



.1. RR£ IWAIlIlS 10. IWAllD ASSESSllOO CODE
..1 ---- (SoeHoDnt__1

U

_u.-n___
A-X

u Flrw~ AooIIlII: _ PI'*Wll

U Flrw~ "-'" _tit be

~-penlrwU

U ...._-Gl- IL' IWAllD Cl.ASSIRtAnONS
--penlrwU... -...rln___

11.1 e-Gl_~

..7

IgnIlIonT____

~

U' ---penlrwU
11.2

lIAS _ RotInlI ..... _ W_

U 1lwnIng--- n.....tadoic NoIIlIr.:i

&'10

__T__

lU
"""A__Ib.

OoIonac_ --&,11 8:t1*ft1CN••trtc NIl to FuIII Ada:OoIonac _

&,12
_ T__0010 nac..-

7. CHEIIICAL RUCTMTY

7.1 ~WI\IlW_"''-
7.2 ~_eon-_No.-
U S-YDumg~-

7.A
~ Agonto"__
~-penlrwU

7.5 ~1Ion: _ penlrwU

7.1 tntdbtIor of POI)".. taallon:
No! penlrwU

7.7
__lA_to

~DalOnac__

7.1 ROOC1MIy CIroup: DaIO not __

Iz. PlfYSICAL AND CHEMICAL PROPEIlTlES

12.1 Pllyolcol _ ., 15"e _ 1 .-

IJIPl
12.2 _ WIIQM: 200.59

1203 -,_011.-

lI7!"F - 357"C • 83O"K
I:LA ...-.-

1 WATDPOwmOll
__O"F ___9"<: • ZlO.3"K

IU
_T__

"1 Aqu01lc T-,: , 2S6'-F _ 14SrC _ tns-K

0.5-1 ppnl48 IY/...... 12.1 ---...m..J-- Z3,300 P8ia - 1587 &1m • teo.8
Cl.2ll ppnl48 IY/_ IIIhIn.tIOft MHlm'- 12.7 lIpodlIc Qrnt1y:

U W.-T-,: DalO nac..- 13.55 01 20"<: (liquid)

U ___ .Ortvon - ~ 12.8
UquId_T_- '70~cm • 0..70 Him" 2O"C

U Food a-.. COlIOWi'QatJcri PatwIttIIt 12.8 UquId W_._T_-.y_in__
m dyNSIcm • G.37. HIm" 20"<:1IIdnorO"___ ID_

12.10 "- (0001 SI*:flIc GrnIly:
_FDA_Of0.5PllftL_ -penlrwU__ ......__Ille-.

12.11 _ at Spocinc _ at V_lOoo~

-penlrwU ..,.
12.12 ~_GlV__ .

-..-
12.13 _ate-_~

!L SHIPPING INFORllAnON ILl'
_ GI _,IpOO/tlclo. _ penlrwU

lLlI
_Gl ___,,-

"1
_ at IVIty: PIn

12.11 _ GI Polj".tao..... _ penlrwU

U

__ T___

12.25 _at_2.7""g
U _A_"'~ 12.211 \Jmftlng V_ DalO nac ..-
1IA V~e.- 12.27

_V__DalOnac_

NOTES I
!,

-

4.. OBSERVABl1 CIWIAl:TEIlIS1lCS
41~ _ • oIlIPI*Il: IJIPl
U CGr.-.,u __

z. Wa.
1.1 -....,,_

HARMFUl. TO ACUATlC UFE IN veRY LC1N CClHCENTRATlONS.
""be~'~___ .~ olIcIiIa.-,__..r-.tIJ--

L '1l!SP01lS£ 111 OISCllAlCE

(8M"---~'ShaUilbe_a--_~_

Water
Pollutfon

Exposure

1 CIlEIIICAL llESICIlAnOllS
:L1 cae ; ••,a-__
a.2 -HaU Il1OI\III~__

SA DOTID1lcL:2IlOII
U CAS.........,,1IcL:7_~

_In_.

Fire

--
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AYOIO COHTACf WITH lJQUID. _ '*"*_.
SIlIIl__'~------,---~---

5. HEALT1I IWAIlIlS&.1 __~ A__"~__ Far _

.......~I_.U ,-r-.~ ...__ Aopoioaning__'....--.-.. f'wrcIlic,,.,.,._
QI'CIiGw ow~ ftWJ OCCU'.

U _GI~ ecr-.a._.
U _1JnIIl_ ll.ll5 nglnt'
U _T__~OoIonac_

U T..-.,..,.""- ..._-,
L7 .... T-,:~ .. -.uy poioaning... '1.-10-1- 0- _
... UquId.__ Cl8o__ None

&.10 Odor__ PI'*Wll

1.11 IDUI_ 2lI mol'"

_______--.--_~--M-E-R-C-U-R-Y------~~--IMeR I
I

I·:1 ---

I
I
I
I
I
I
I
I
I
I

.1
I
I·
I
I
I
I



I
.1 MeR 1..... M_ER_C_U_R_y 1
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12.17 12.18 12.19 12.20
SATURATED UOUID DENSITY UOUID HEAT CAPACITY UOUID THERMAL CONDUCTIVITY UOUID VISCOSITY

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal Temperatureunit-inch per hour- Centipoise(degrees F) foot (degrees F) per pound-F (degrees F) square foot-F (degrees F)

0 851.399 35 .033· N 0 1.827
5 851.000 40 .033 0 ·5 1.801

10 850.500 45 .033 T 10 1.777
15 850.099 50 .033 15 1.754
20 849.699 55 .033 P 20 1.731
25 849.199 60 .033 E 25 1.709
30 848.799 65 .033 R 30 (688
35 848.399 70 .033 T 35 1.668
40 847.899 75 .033 I 40 1.648
45 847.500 80 .033 N 45 1.629
50 847.099 85 .033 E 50 1.610
55 846.599 90 .033 N 55 1.592
60 846.199 95 .033 T 60 1.575
65 845.799 100 .033 65 1.558
70 845.299 70 1.541
75 844.899 75 1.525
80 . 844.500 80 1.510
85 844.000 85 1.495
90 843.599 90 1.480
95 843.199 95 1.466

100 842.699 100 1.452

12.21 12.22 12.23 12.24
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) 'pounds of water ! (degrees F) square inch (degrees F) foot (degrees F) per pound-F

- ,
I N N N
N 0 0 0
S T T T
0
L P P P
U E E E
B R R R
L T T T
E I I I

N N N
E E E
N N N
T T T

/

/

-

I



I
I "-- P_O_L_Y_C_H_L_O_R_IN_A_T_E_D_B_IP_

'
H_E_N_Y_L ~-_I PCB I

CALl. FOR MEOICAL A'O.

UQUID OR SOUD1_10 __

F1uan.~ 'Mtn p6enty of wat•.
IF IN EYES, IlOId .,-. open _ flUSl'l """ pIen1y '" _IW.

5. HEAlTH IIAZAllllS
Ll __~ __~~

L2 ~~~_1Iom_-......
U _"'~ SKlN:_""" .

!l.A _ Umll v_ 0.5 to 1.0 ~m'
U _T.... _1JmIla: Da1a'not_
SA To~ by GIw» 2; _ rm W •• - 3880 ~kQ
U LmlToldcltY: e-__"ralI,lIir1II_ .. _
SA v_ (a., _ C1W.....1oticc Voporo lion '" _

__ • _ U1Q;"jury. They '*""" be at low__
SA Uqulcl or__ C1W..... _ eon-.." _

1.100-_ Do1IInot_
loll IDUl _ 5 to 10 ~m'

L nRE HAZAIlIlS 1ll. IIAZAllll ASSlSSIIDlT CODE

1.1
__ >2ll8"F csM---1

L2 _""-InAlr: II
Data not_

U Are ExlInguIoI*og _ W..... -...

dry-"-<-
&A
",",~__lObe

It IIAZAllll C1ASSlnCAnONS
lINC Nell poninWll

L5 SpeclOI-"'~
11.1 CoM '" _ AoguIo_--.ng---- OR~.. -. 11.2

NAS _ Aa1lnV"" _ W_

La _ In Flro: Nell potllnont T'..... tadoic Not I:sted

L7 IlInIIIonT_eolO not"-
lU -NFPA _ CloaIftcaIlol.

La
__ Nell~ --LI IIun*'lI _ Data not_

1.10~_T_
eolOnot_

11.11 Stolctdo".b1cl1Ul1O ,.... Rallo:
Data not _

11.12 _ T_Datanot_

7. CHEIIICAL REAcnvm

7.1 RMClIvIIy W11Il W...., No.-
7.2

RMClIvIIy___ No

.-lion
7~ StoIllII1Y Durtn9 T.-port: S_
7.4 -.nzlng Agento ,.,. -'- _

~No1~

7.5 Pof, ....,tatiolc Not pertinent

7.1 _ 01 PoIym.tza-.:

Nol porIinon1

7.7 __ A.lIo (A_,to

Product): Oata not avadab&e
7.1 AOKllYtly~ c ... nol ovailobIo

12. PllYSICAL AND CHEJIICAl PROPERTlES

12.1 ~ Sto1o .. 'SOC _ , otm:

Solid
lU _WeIgITl:Not_
12.J -. PoInt .. 1 ..... v.., "'ll'l
12.4

I'r-.g PoInt: Nell _

12.5 _T_NoI_

L WATER POUIITlON '--
12.1
__Not "*,,,,*,1

12.7 S!>eCIfl< Qrntly:
1.1 AquatIc: ToldcItY: 1.3-1.8 at 2O"C (iaUdl

0.278 ppmlll8 IY/bIuoviIfT\-I_ 12.1 Uqulcl~T_Not_- 12.1 Uqulcl W_I_T_
D.OO5 pClIlI/:J3&.'oao --IYlpinfto/IITI../lOIl __

12.10 v_ (Goo) lIpwcllIc: Qrntly:

L2 W-.fowI ToDdty:: LO•• 2000 ppm Not_
(_cU:I<l 12.11< _"'lIpwcllIc:_"'V_Ia.~

U e-..... Oxygon - (BOO~

_ poninWll

V.., low 12.12
Lo__ 01 V-atlon: IL4 _a-Col_.bOlIol._ Not poninWll

High 12.\2 _",e--Nell_

12.14 _'" _._IIol. Nell~

12.15 .....of~Not~

111'
_ '" PoIym.tzatlon: Not _ ,

12.25 _"'_0010""'_ i
12.21 lJmftIng V_ OoIO<noc..-

12.27
Aoid V__ eo.. not""'-

9- SHIPPING INfORIIAnON

1.1 _ '" PurIty: 11 gr8ClOO (oomo _
oomo _1__ prirnny"

tIlOir c:hIarIno _ (20_' til'

woigIIl)
L2 __T_turw:_
L2

...,A_No___

U V~OIlen

JIOT£S

Ughl-_ .. -­--

Z. LABEL
2.1~_

U CIac Not poninWll

4. OIlSDlVABU CHARAC1tIllmCS
4.1 ~ _ C.. oIllppecI): LlcPl

.. oaIdu CoIar. Polo _

(oaId)
U Odor. PIw:llcatIy __

Oily<_to oaId-
5Inka in..-.

HARMFUL TO AQUAnc UFE IN VERY LOW CONCENTRATIONS.May be dBngInlua d" _

_1OCaI""",,,, __~ I_ oporaun '" __w_
t RESPONSE TO DISCHARGE

e-~--l_....._~
_be_
~ _ phyIicIl _lmOnl

Water
Pollution

Exposure

1 CHEIIICAL DESIGllAnONS
:1..1 co e:-atJIIItJ a- Not _
U _ (C..H,o,lCl,

~ 1IIO/UIIlI~ Not Iat8d

14 DOT ID No.: Zl15
:La CAS~ No.: 13:J&.36.3

-arn-r­
PCB
QlIanna....~
NocNJ:JI__l8d_

Potya",cpc;d,p..".

I

I

I

I

I

I

I
I

I
I

I
I
I
I

I
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12.17. 12.18 12.19 12.20
SATURATED UOUID DENSITY UOUID HEAT CAPACITY . UQUID THERMAL CONDUCTIVITY UQUID VISCOSITY

Temperature Pounds per cubic Temperature British thermal Temperature British thermal Temperatureunit-inch per hour- Centipoise(degrees F) foot (estimate) . (degrees F) unit per pound-F (degrees F) square foot-F (degrees F)

68 81.150 N N N
69 81.150 ·0 0 0
70 81.150 T T T
71 81.150
72 81.150 .p P P
73 81.150 E E E
74 81.150 R R R
75 81.150 T T T
76 81.150 I I I
n 81.150 N N N
78 81.150 E E E
79 81.150 N N N
80 81.150 T T T
81 81.150
82 81.150
83 81.150
84 81.150
85 81.150

I

12.21 12.22 12.23 12.24
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F

I N N N
N 0 0 0
5 T T T
0
L P P P
U E E E
B R R R
L T T T
E I I I

N N N
E E E
N N N
T T T

- ,
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12.17 12.18 12.19 12.20
SATURATED UOUID DENSITY UOUID HEAT CAPACITY UOUID THERMAL CONDUCTIVITY UOUID VISCOSITY

Temperature Pounds per cubic Temperature British thermal Temperature BritishthermaJ Temperatureunil-inch per hour· Centipoise(degrees F) fool (degrees F) unit per pound·F (degrees F) square fool·F . (degrees F)

o.

N N N N
0 0 0 0
T T T T

- PP P P
E E E. E
R R R R
T T T T
I \ I I I
N N N N
E E E E
N N N N
T T T T

"
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12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of waler (degrees F) square inch (degrees F) fool (degrees F) per pound·F-

R N
\

N N
E 0 0 0
A T T T
C
T P P P
S E E E

R R R
T T T
I I I
N N N
E E E
N N N
T .; T T
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12.17 12.18 12.19 12.20
SATURATED UQUID DENSITY UQUID HEAT CAPACITY UQUID THERMAL CONDUCTIVITY UQUID VISCOSITY

Tempilrature Pounds per cubic Temperature British thermal unit Temperature British lhermal Temperatureunit-inch per hour- Centipoise
(degrees F) loot (degrees F) pel' pound-F (degrees F) - square foot·F (degrees F)

34 101.400 52 .210 30 .791 34 2.527
36 101.299 54 .210 40 .784 36 2.473
38 .- 101.200 56 .210 50 .777 38 2.422
40 101.099 58 .210 60 .770 40 2.371
42 101.000 60 .210 70 .763 42 2.322
44 100.900 62 .210 60 .756 44 2.275
46 100.799 84 .210 90 .748 46 2.229
48 100.599 66 .210 100 .741 48 2.184
50 100.500 66 . .210 110 .734 50 2.140
52 100.400 70 .210 120 .727 52 2.096
54 100.299 72 .210 130 .720 54 2.057
56 100.200 74 .210 140 .713 56 2.017
56 100.099 76 .210 150 .706 58 1.977
60 100.000 78 .210 160 .699 60 1.939
62 99.910 60 .210 170 .692 62 1.902
64 99.799 82 .210 180 .685 64 - 1.866
66 99.690 84 .210 190 .676 66 1.831
68 99.589 86 .210 200 .671 68 1.797
70 99.480 - 70 1.764
72 99.379 72 1.732
74 99.270 74 1.700
76 99.160 76 1.669
78 99.059 78 1.639
80 98.950 80 1.610
82 98.849 82 1.582
84 -98.740 84' 1.554

12.21 12.22 12.23 12.24
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds pel' 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

34 .251 60 .161 80 .00468 90 .145
36 .252 90 .216 90 .00614 100 .146
38 .254 100 .285 100 .00797 110 .148
40 .256 110 .374 110 .01026 120 .149
42 .258 120 .485 120 .01309 130 .150
_44 .259 130 .624 130 .01655 140 .151
46 .261 140 .796 140 .02076 150 .153
48 .263 150 1.008 150 .02584 160 .154
50 .265 160 1.265 160 .03193 170 .155
52 .266 170 1.578 170 .03918 180 .156
54 .268 180 1.954 180 .04776 190 .157
56 .270 190 2.403 190 .05784 200 .159
58 ~72 200 2.938 200 .06964 210 .160
60 .273 210 3.570 210 .08335 220 .161
82 .275 220 4.313 220 .09922 230 .162
84 .277 230 5.182 230 .11750 240 .164
66 .279 240 6.194 240 .13840 250 .165
66 .260 250 7.366 250 .18230 260 .166
70 .282 260 8.719 260 .18940
72 .284 270 10.270 270 .22010
74 .286 280 12.050 280 .25470
76 .287 290 14.070 290 .29350
78 .289
60 .291
82 .293
84 .294
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TETRACHLOROETHYLENE

12.17 12.18 12.19 12.20
SATURATED UOUID DENSITY UOUID HEAT CAPACITY UOUID THERMAL CONDUCTIVITY UOUID VISCOSITY

Temperature Pounds per Cubic Temperature British thermal unit Temperature British thermal Temperature
(degrees F) foot (degrees F) per pound-F (degrees F) unit-inch per hour- (degrees F) Centipoise

square foot-F

35 103.400 0 .198 N 55 .958
40 103.099 10 .200 0 60 .929
45 102.900 20 .201 T 65 .900
50 102.599 30 .202 70 .873
55 102.299 40 .203 P 75 .848
60 102.000 50 .204 E 80 .823
65 101.700 60 .205 A 85 .800
70 101.400 70 .206 T 90 .777
75 101.099 80 .207 I 95 .756
60 100.799 90 .208 N 100 .736
85 100.500 100 .210 E 105 .716
90 100.200 110 .21.1 N 110 .698
95 99.910 120 .212 T 115 .680

100 99.610 130 .213 120 .663
105 99.320 140 .214 125 .647
110 99.020 150 .215 130 .631
115 98.730 160 .216 135 .616
120 98.429 170 .217 140 .601
125 98.139 180 .218 145 .588
130 97.839 190 .220 150 .574
135 97.549 . 200 .221 155 .561
140 97.250 210 .222 160 .549
145 96.959 165 .537
150 ---' 96.669 170 .526
155 96.370 175 .515
160 96.080

I

,I
,IITEI
\1
I·

'I

12.21 12.22 12.23 12.24
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE ,. SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

68.02 .016 60 .236 60 .00702 0 .108
70 .318 70 .00929 25 .110
80 .425 80 .01216 50 .113
90 .561 90 .01575 75 .116

100 .732 100 .02022 100 .118
110 .948 110 .02571 125 .120
120 1.217 120 .03242 150 .122
130 1.548 130 .04055 175 .125
140 1.953 140 .05032 200 .127
150 2.446 150 .06199 225 .129
160 3.042 160 .07583 250 .131
170 3.756 170 .09215 275 .132
180 4.607 180 .11130 300 .134
190 5.616 190 .13360 325 .136
200 6.805 200 .15940 350 .138
210 8.199 210 .18910 375 .139
220 .9.824 220 .22330 400 .141
230 11.710 230 .26230 425 .142
240 13.890 240 .30660 450 .143
250 16.390 250 .35680 475 .144
260 19.260 260 .41330 500 .146
270 22.520 270' .47680 525 .147
280 26.230 280 .54790 550 .148

575 .148
600 .149

,

I
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SIoo~~_~__,___Ilquidond_,

CoIh__...._~-
-, - - .... paIlUllCn----

PltnlCALAND CHEMICAL PROPERTlES

JANUARY 1

~ _1115"<:"'" 111m:

l40d
_WeIglrl:'31.38
~_11111m:

188"F • eTC • 38O"K

f.-.g-
-'Z!.5"F • __O-C _ ,Be.e·K

_T_NelIpartinonlen- _ Nell partinonl

IpecIfIo lIrwwtty:

U81l2O"C(DQucll
UqulcI __T_

211.5 ~c:m • ll.02lI3 N/m ., 2O"C
UqulcI WI'- IrDriadIII T_ .

30.5 ~c:m - 0.0305 N/m ., 20·C
V_ lGaI 8pecIlIo QnM1y: 0.5
_ 01 8pecIlIo _ ot V_ (Ga~

1.118...-_otV_
103 8IuI1l • 57.2 <*Ig _
2.0 X 10' J/iQ_ot__ NelIpottI.....

..... of 011100", , ta , Not partinonl_ 01 __ Nell partinonl

.... of Potr.'.taDcw' Not per1iNnt
_ot_Oatanot_
Uml1IIIg V_ Data not _
RoIdV__2.5 _

lG. IWARII ASSESSMERT CODE
(s.---I

A-X·Y

~ ~

Fft I-Vapor Int!Inl 1l40d 01 S-____

I-- 2
W...-.-

_TOIlicily 1
Aq.w1jc TOIlicily 2
_EIIecl 2

R-.,.
0lIW 01ImicIlI____

1
W_ 0
5IIlR_ 1

11.5 Nfl'A_~

C&le9OtY ~
.

_ HIZBI'd (llkwl____
2

FIMmIIliIIly(ROd) 1

R~(Y"1ow) 0

11. IWARII ClASSInCATlONS

11.1 e-oI_~
ClRW-I\

11.5 MAS _ Adng .... _ WI'-

T.....billcic

lions

7. CIlEilICAL RfACTM1Y

7.1 R..awt1y Wl1II W...., No.-
7.5 A..awt1y _ Cornman _ No

.-
7.5 s-.y DuI1lIIIT_S_

7.A~ Agantlla<~-.I
CalIlIcz Nell pot1inant

7.5 PofrrrMt1DlIOIt: Not: pot1inant
7.1 _ 01 PoIJm-1allon:

Not partinonl
7.7 __ IR_ID

_~Oallnot_

7.1 RIKlI¥tiy~ 38

6. nR£ HAZARDS
&.1 __ llO"F c.c.; pr-.,

iilDll"-.iITIliIb6I·
U _~1n_8.0""'0.5'"

U -~,,-w_tav!LA _~Agonta_lDbe

_Notpartinonl

La ...._-01-­_ TOlliC -.l1n1lolIng _ ..

_inh_
... _1n_No1partinonl
&.7 IgnIlIanT_77O"F
U __ Nell partinonl

u IIun*'lI _ Not partinonl&.10 __T_
Data .... _

&.11 _ ..,••10",,10__
Data .... _

1.12 _T_Data .... _

12.

·11.1

1z.2
·12.3

1U

&. WAltH POLLUTION
12.5

&.1 AquI1Ic T..-ty: 1z.1
880 mgli/OO Ilr/dlllllnil/kiII_ 1z.7-U W_ T"-': Data not"- 12.1

U -.-.. Oxygen - (BOO~Data .... _
12J1

!LA _a-eo._.hllui. _
None 11.10

11.11

12.12

12.12
12.10
12.15
11.1.

S. SHIPPING INroRJIATlDN 12.25
12.2ll

&.1 _oIP1a'1ly:T_rJlYa-Wig: 12.27

~-U

-";'T__

U _A_No___

U V-._

--

.. OIlSOVABLf CIWlAtTtIllSTlCS
-., ~ _ (_ ollIppecI): l4Ml
U~~

UOdr.~_

%. LABEL
1.1 ~None
z.2 a- Not....,...

EIIecl allow -aliono on _ lilo ;s-.
Moy be ClOngOlOuS II ~ ............. _NotIfy IoaIl _ oncl _ihI _
NotIfy -""Of.-..,__

CAll FOR MEDICAL AID.

VAPOR
-lin; to -. .-. oncl_1I_"__ ~--II'ing,'

at toIa of oonac:iouIneIL
Mow to fTetn lit.
lI_lr'ingnu_;ive_ .....lion.lI_lr'ingis _

LJQUID
-lin; to _ oncl -. .II __ ... """'"" _ -mIng. _ b"aII'ing,

01 loa of oonac:iouIneIL .
R__ 'ed aolhng oncllllOOL

F1usn affected areu 'Mtft plenty at ..tit.
IF IN EYES, lloIcl",,- """" anclllusn__ .Of .......
:F SWALLOwED end~ is CCNSClOUS. naw VIC1Zm annk ..let

IF S:A~::On:: =.~NCC~~USOR HAV1NG COM-
VULSIONS, dO notnlng excIIC'C kMQ VICWft 'IIItWrn.

1.' II£SPOIIS£ TO OISClWlGt
(s."--__I_be_

a.-_Ilh'/OiCIl_

FIre

Water
Pollution

Exposure

~
POISONOUS GASES ARE PROllUCED IN ARE.w_ govgIa__,_lOll -.Nng_

ExIir9"I" - rJIY c:r.nocaa. ...,.", _ 01 -...

1 CIlEilICAL DESIGNATIONS

a.1ca~a-~...-.
U _CHCI.CO.
U ~~8.0/1710

U DOT ID lID.: 1710

U CAS AetIIIrY lID.: 7'Ilo41~

50 HEALTI( HAZARDS
1.1 __~ OrpOc__ga"'-:ooIl_~

__""~__ 01 Wlyl goo..; _ ~ goggIOO;_
__ oaloly ... OI_tar _ pr-..

U ~..-.__ INHAl.AT1ON:__!rom"-oIlIle.-._
_to_.".-oIi.__,,_-,_tInoIy_oI_
___ -.aInQ in__ a--oc_....,_OIlIO"ic injIrf,
lNGEST1ON:__ to"'-' SKIN: clM-.g _.,."__EYES;

.....,ftUling--~U _01__ DoNOT__OI"-got__tar

...... oI_'NHALATlOH:_-to_llir:~-r.~__....-ondIOI_ -.1HGEST1ON: -.ilIng;

___OWl~ 1 in _. EYES; _1IlcIraugNy _

_ • SKIN: _1IlcIraugNy _ .... _ ....._.

!LA _UIIIIlV_ 501lP'"

La 8Ioqrt T__~ 2Oll1lP'" "" 30 .....

La T--, ..,..--. GI.- 3: LO... 50 to 500 mg/1lg
L7 Ul8 T"-': Doto .... _
La "- ICIooI_ etoa V......_. aIglll~ oIlIle.,. 01~

_~_lntilln"'_'b_iL__'.-..,.U ...... OI__ etoa ·__ lllIliIIdonc:loCllinQ__ to

_....,_~_-.ngol"'"_

1.10 Odar_ 501lP'"
1.11 IDLH V_ 1.000 IlP'"

\1:

I
,..-.

,I
I·
'I
I
I'
,.1
,I
,I,
I
II
,I
il,'
I,
II'
I
I,'
I
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12.17 12.18 '12.19 12.20
SATURATED UQUID DENSITY UQUID HEAT CAPACITY UQUID THERMAL CONDUCTlYrTY UQUID VISCOSITY

Temperature Pounds per cubic Temperature British thenna! unit Temperature British ,thermal Temperature
unit~nch per hour· Centipoise(degrees F) foot (degrees F) , per pound·F (degrees F) square foot·F (degrees F)

94.669
"

0 o· 220 N 15 .800
5 94.410 10 221 0 20 .n5

10 94.150 20 223 T 25 .150
15 93.889 30 225 30 .127
20 93.629 40 226 . , ,p . . .' 35 .105
25 93.310 50 228 E 40 .684
30 93.110 60 .230 R 45 .664
35 92.849 10 .231 T 50 .645
40 92.589 80' .233 I 55 .627
45 92.330 90 .235 N 60 .610
50 l 92.070 100 .236 E 65 .593
55 91.809 110 .238 N 70 .5n
60 91.549 120 .240 T 75 .562
65 91.290 130 .241 , 80 .548
70 91.030 140 .243 85 .534
15 9O.nO 150 .245 90 .521
80 90,509 160 .246 95 .508
85 90.250 110 .248 100 .496
90 89.990 , 105 .485
95 89.730 110 .474

100 89.469 115 . .463
105 89.209 120 .453
110 88.950
115 88.690
120 88.429
125 88.169

12.21 12.22 12.23 12.24
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thennal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

n.02 .110 40 .508 40 .01245 0 .136
50 .678 50 .01628 25 .139
60 .894 60 .02105 50 .143
10 1.166 10 .02695 75 .146
80 1.501 80 .03418 100 .149
90 1.929 90 . .04296 125 .152

100 2.448 100 .05354 150 .155
110 3.081 110 .06619 175 .151
120 3.846 120 .08120 200 .160
130 4.165 . 130 .09891 225 .162
140 5.862 140 .11960 250 .165
150 1.163 150 .14380 215 .161
160 8.695 160 .17180 300 .169
110 10.490 170 .20390 325 .172

! 180 12.580 180 .24080 350 .174
190 15.010 190 .28280 375 .176
200 17.810 200 .33040 400 .1n
210 21.020 210 .38420 425 .119 '

450 .181
415 .182
500 .184
525 .165
550 .186
515 .187
600 .188



~ T_O_L_U_E_N_E E

1'I.....lIOIc

11. HAZARD CUSSlflCATIOIlS

11.1e:-",_~-_.
1U 1lAS_~IDr_W"

IlL HAZARD ASSESSIIEJIT CODE.----.
A-ToU

e:-py RatIng_ 3-v.,,1lTtlan1 1
I4lid or SolO! 1lTtlan1___ 1__ 2

w __
_ ToxicllY ,

~llcToxicllY 3
_EI*I 2

Raa:rM1y
Ottw a-nicalS 1w.. 0
SeltR_ 0

11.3 Nl'PA _ ClaaltIoa1Ian:

e:-py CIaaIftca1Ian
_ Hazard (8....) 2

Ranwnabi01y (Rod) 3

Raa:rM1y <Y-I---- 0

L fiRE IlAZAIDS
"1 __4O"F c.c. 55'F o.c.
U __UIIIItIIIn AIr: 1.27'-1'1.
U _~ Corbon_

ordrt_ror __

-..torlorlle_
L4 -~Aventa-"'•._w_"., ... _
La _._-01--._ No! parllr.-lI
IJI _1nFlrw:V."Io __".,_a__"

a """"'" 01 igrOIIon -.I _ bad<.
1.7 ......-.T_ avrF
U __ a..~QroupO

U IIumIng _ 5.7 nmI-.&.10 __T_
Datanoc_

7. CHEJlICAL MACTMTY
7.1 Ro.ca.t1y _ Watar. No'-
7.2 Raa:lIwtly _ c:omn- _ No

.-
7.3~ IluI1ng T.--t SIabIa
7•• ~A_IDr_-.I

CaualIca: No! pet1itWft

7.5 Pot)i'M'lDUCMc Not petUirwrt
7.1 InttIbItor 01 PoI).... tzatkNl:

No! pat1irw1l
7.7 _ Rallo (R_1O

_~O.tano1_

7.1 RMCllYIly~ 32

--
_on _.-. -.v_Iopruca-.

CALL FOR MEOtCAL .010.

VAPOR
-...... lD -. ".,. _ lIwool.n_woII__-.ling,__

__llling.or_oI_

Mow to rrosn u.
It b<oa"*'llhaa.-giW arliftciaI ""'!ion.II b<oall>nQ difficult. _.0_
UQUlD .
IIritaIlnglD sIdn ond -. •n__ woII __,.,.,.;,jngor_at---'

Remove GOnUll'T'llMteo Ck)tI'\ll'1Q IJ"ld snoes.
Fh.dn affected lII'eu wnn plentY of .....
:F IN EYES. I'\OkI eyelets ooen and nusn wiU\ plenty of water.
IF SWALLOWED and viom is CONSOOUS. have victim anm: water

Of milk.
00 NOT INDUCE vo",mNG.

FIre

Exposure

SIllIl __ t_K .

ShA "" iQMlOn"'- _ cdIn_
Slrt _ end.- _1M _ 10 __ -.,-_.
"'_ oomOCIwilIl~__.

t80'ate and f'lIfT'oO'We aiIc:t\ar98CI me....-.,1aClIl __~-__

I.

I.

'1('
, I

.1

5. HEAlTll HAZAIlIlS
L1 __~ A1r«cJlllled -1IOIlllI8 or pIulic~
U ~~~V -_"'-"__
___..-.-_UlJ&l__ --cr,;ng0l
-. n~ _ 0llUQIW>Il. gaggi>g. IOllidY~ pulmorwy-.
n r.goad _ -.ling, lJil>ing, reopn!ion.

U _ of~ INHAl.ATlON: _lD _ ... giW __ ...,pr.-__
• _ cal a _. INGESllON: do NOT _ -mlng: cal a _. EYei: "'"".."
_ ror AI _ 15 rnn. Sl<lH: wipe alt. _ willi ...... and_.

L4 _ LJmlt V_ 100 IlIl"'
La _T__~ 6OO1lIl"'1or30-'

La T..-y by....- Gt.- 2; LO.. _ 0.5 to 5 gill;
L7 LataT~ KIlfty ".,_"-*'"
La Y.-to-l'-Q\a-- V__ aoiglllarlW1lngoltlle_or~......._In high ""'_'hlb.. nw_1o -..,. .
La LIquId ..__CI.a:IW_ -..... _ "opIIad on '*"'*'II __ lD

_"., _ arlW1Ing _ -.ng 01 tIle-'

L 10 Odor 1-...ict 0.17 IlIl"'
L11 IDUI V_ z.ooo IlIl"'

L fiRE HAZARDS (Conlinaed)
&.11 _blcNl ...__ OoIIanoc..­
&.12 _T_oatanoc_

12. PlITSltAL MO CHEJlICAL PROPER'TlES

12.1 ~ _ al lS'C _ 1 aim:

~

12.2 _WalgII1:lJ2.1.
12.3 -.e _at 1 aim:

231.1"1' _ 110.8"C _ 383.8"K

1204 p.-,g--'3!l"F _-!l5.0"C _ 178ZK

1:1.5 cr-T_
805.'"F _ 318.8"C _ 5lJl.lrK

lU cr-_
598.1 psia _ .&0.55 aim • 4.108

WHim-

I:&.7 SpedIIc CIrnIty:
0.887 at 2O"C _

1:1.1
LIquId __T_

2ll.0 ~c:m - 0.0290 Nlm AI 20'
12.1

Uquld__T_

31.1 ~cm - O.03e1 H/m.t 2Sel,
12.10 V_ (a-I SpedIIc CIrnIty:

No! petUirwrt

12.11
_oI__afV_(o..)

1._

12.12 LalMt _ 01 V--.:

155 BtllIIb - 88.1 calIlJ -
3.81 X 10' J/kg

12.13 _ 01~ -17.430 BIuIIl>

- __ calIg - -405.5 X 10' JIl

12.1. _01_,~.Nol_

12.15 _ oIlIoIuIIon: No! par-..
12.18 "'-I of PoI,I... tulbc Not petUirwrt

12.21 _ 01_ 17.'7 cal/g

12.2l1 I.ImIllnlI V_ Data not"-
12.27

Raid V__ t.l paia.

9. SHIPPING IIlFORMATIOIl
L 1 _ 01 Pur1ly: R-.:I\, '-"­

_98.8+'"'__eo + '". willi 5," 1l)'Iane­
__01__

_IIfGOCOlwoa; 801l2ll:_.... lllan_
1.2 __T_An-..

U _ A!InOallI*C No~

U VanlIng: ClIlen (llama -., or--

L WATlR POUlITlOIl

L 1 AqudC T..-ty:
1180 mgllla8 hr/Ul!llhll1-l_-1.2 W'--To~ llaIa noc..-

u --"~-(800~

0'". 5 daya: 38," (_. 8 daya
L4 _ ChaIn COo_,bella.. _

Nona

2. lABEL
2.1~_liQuid

2.2 _3

4.. OlIS£IlVABLE CllARACTEIlISTlCS
..1 ~,_ I-1Nppedl: UlJ&l

u e-:e--
u Ollar: ""'-'"--._

-pIoaOnl

L RESPOIlSE TO OISClWlG£

C8M"---1
-~~---

Water
Pollution

1 CHEJlICAL OESIGIlATIOIlS
2.1 cae:--y__

H\Q'UCOrllon
u IIonnuIc c.H..ot.
U IIIOIUN o.Ign8lIon: 3.211_
loA DOTID ...... 12lM

:u CAS fle9IItrY """ 1ll8-88-3

I
.1'

:1

I,

I·
JANUARY



.._T·

TOLUENE

12.17 12.18 12.19 12.20
SATURATED UQUID DENSITY' UQUID HEAT CAPACITY UQUID THERMAL CONDUCTlVITY UQUID VISCasrrv

British thermal
.

Temperature Pounds per cubic Temperature British thermal unit Temperature unit-inch per hour- Temperature centipoise(degrees F) foot (degrees F) per pound·F (degrees F) square foot-F (degrees F)

-30 57.180 0 .396 0 1.026 0 1.024
-20 56.870 5 .397 10 1.015 5 .978
-10 56.550 10 .399 20 1.005 10 .935

0 56.24Q 15 .400 30 .994 15 .894
• 10 55.930 20 .402 40 .983 20 .857

20 55.620 25 .403 50 .972 25' .821
30 55.310 30 .404 60 .962 30 .788
40 '54.990 35 .406 70 .951 35 .757
50 54.680 40 .407 80 .940 40 .727
60 54.370 45 .409 90 .929 45 .700
70 54.060 50 .410 100 .919 50 .873
80 53.750 55 .411 110 .908 55 .849
90 53.430 60 .413 120 .897 60 .625

100 53.120 65 .414 130 .886 65 .603
110 52.810 70 .415 140 .876 70 .582
120 52.500 75 .417 150 .865 75 .562

80 .418 160 .854 80 .544
85 .420 170 .843 85 .526
90 .421 180 .833 90 .509
95 .422 190 .822 95 .493

100 .424 200 .811 100 .477
105 .425 210 .800
110 .427
115 .428
120 .429
125 .431

I

.1

I
,I'

,I'
·.ITOLI

~I

I
I

I

I

,1i21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds p8r 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

68.02 .050 0 .038 0 .00070 0 .228
10 .057 10 .00103 25 .241
20 .084 20 .00150 50 .255
30 .121 30 .00212 75 .268
40 .172 40 .00296 100 : .281
50 .241 50 .00405 125 .294
60 .331 60 .00547 150 .306
70 .449 70 .00727 175 .319
80 .600 80 .00954 200 .331
90 .792 90 .01237 225 .343

100 1.033 100 .01584 250 .355
,110 1.332 110 .02007 275 .367
120 1.700 120 .02518 300 .378
130 2.148 130 .03127 325 .389
140 2.690 140 .03850 350 .400
150 3.338 150 .04700 375 .411
160 4.109 160 .05691 400 .422
170 5.018 170 .06840 425 .432
180 6.083 180 .08162 450 .443
190 7.323 190 .09675 475 .453
200 8.758 200 .11400 500 .462
210 10.410 210 .13340 525 .472

550 .482
575 .491
600 .500

-

I
I



I~ '_V_IN_Y_L_C_H_L_O_R_ID_E IVCM I

SIDl> __ ' _ K-.__.
ShlI ...~__...________10--_.
e.--.. In ... allIIVO__
A •

~--------..

5. HEAlTH IWAllllS
11.1 __~ R.-gIo\IeO ~goggleI;__

_or_IlIiiIOd--.u_Ii.2 ~..--.~ INHALATlON: high _

U10 mtaIian. SKIN: """__pIWQ _ """ be _ tI'nlugh - '!arVO_al__

U _ DI~ INHAl.ATlON: _ potienllO _ oil' __ '*" cPol_ worm:
cal. -= d tnalI'ing -. EYES AND SKIN: tIuaII""" _ aI
_Ioral_,ISmn:Ior-.v-t_ ..........__c:Iclll'ir9-

U _~V_Sppm
11.1 _T__..- 5OOppmlarSmiI\.

11.1 T..-y lor ........ NCll"'-
11.7 I.a1IaT-,: QwnIc_"""--__
11.1 Y_lQoal_OW__ V_---...,,-__ wiII

!hi high W_ib_.~ 1lllO _ io-..,.11.1 LIquId ..__ o WlIliIIadanc::loClling__ 1O

_ """_ -'In!I-.-.ngaI-....,_-.
11.10 Odor _ 2llO ppm
11.11 IDUt V_ lloIa nal __

12. PHYSICAl. AND CHEMICAl. P1lOPUlTlES

IL HAZARO WSSlACAllDNS

11.1 e:-",_~-0-11.2 MAS _ Roling ,.,. _ W_

n....tatkMlC

~ Rallnv

"" 4-V_Irritant. 2LIIPd or Soil! ,

__ 2

w_-......
_TOllicily 0

AQualic TOllicily a
.....-elfec:t a

RaaclNily
QlIw o-naJo____ 2
w_ 0
SeIIR_ 2

11.3 NFP"_~
~ aaa-ilOn

_ HazatdIBklal 2

F1ammaI>NiIy(Rad) 4

RaaclNily cYallowl ,

12.1 PI'IyUC:III~ at 1S'C and 1 .un:
au

12.2 _ WaI9ftt: 62.50

12.3 80IIIng PoInl 81 I 81m:
7.rF • 13.B-c _ 258...·1(

IU P-.v-
-2"'.rF • -lU8"'C __l1~...·K

12.5 _T_
317, ,oF _ '58.4-C _ 431.S"I(12.5 __

175" _ $2.7 aim _ 5.3' "'N/m l

12.7 ScJedftc GNwlly:

O.lIlIOat-':rc_
12.8 UquId __T_

'11.0 cttr-ICm _.0.0' eo Nlm •• 25°C
12.8 UquId W__T_ I_I

30 dynesIcm • 0.03 HIm a' 2O-c
12.10 V_ (Claal_ Qro'fIIy: 2.2
11.11 _"'ScJedftc_"'V_(Claa~

1.'88
12.12 La~ _ '" V--.:

'80 SWEtt - sa caJQ _ ~

17 X '0' J/IrlI
12.1' _ of COmIluotbc """38 8luI1ll

_ ......c.52O cal/g _ -,ag:, X '0· J/kg

12.14 _ '" ea-.i9C*IIol< Not per-..
12.15 _o1--.Not_
12.11 Hat 01 Potj... ta:atbc 729 Btullb

- -405 cal/g _ .e.g X to· J/kg
12.25 _ '" _ '11.14 colIv

12.21 UmI1lnlI V_ Data "'" ..­
12.27 RaidV__7S_

&. nRE HAZAllOS (Contimled)
11.10 __T_ lloIanal_
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. VINYL CHLORIDE
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. 12.17 12.18 12.19 12.20
SATURATED WOUlD DENSITY WOUlD HEAT CAPACITY WOUlD TltERMAL CONDUcnVITY WOUlD VISCOSITY

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal
Temperatureunit-inetl per hour- Centipoise(degrees F) foot (degrees F) per pound-F (degrees F) square foot-F (d89r88S F)

0 61.000 -30 . .259 N -10 .267
5 60.710 -20 ·.265 0 -5 .281

.... -10 .272 T 0 .276
.. 0 .279 5 .271

P
E
R
T
I
N
E
N
T

12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR ·DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

68.02 .600 -SO 3.384 -50 .04810 0 .165
-40 4.501 -40 .06245 25 .192
-30 5.908 -30 .08005 SO .198
-20 7.658 -20 .10140 75 .205
-10 9.814 -10 .12710 100 .211

0 12.440 0 .15760 125 .217
10 15.610 10 .19360 1SO .224
20 19.410 20 .23560 175 .230
30 23.920 30 .28440 200 .235
40 29.220 40 .34050 225 .241
SO 35.430 SO .40470 250 .247
60 42.630 60 .4n60 275 .252
70 50.940 70 .56000 300 ·.257
80 60.480 80 .65250 325 .263
90 71.349 90 .75570 350 .268

100 83.669 100 .87050 375 .273
110 97.580 110 .99740 400 .2n
120 113.200 120 1.13700 425 .282

450 .286
475 .291
500 .295
525 .299
550 .303
575 .307
600 .311
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Wbat is Lyme Disease?
Lyme Disease is an illness caused by bacteria that are transmitted to humans. dogs. horses and

other animals by the bite of an infected deer tick lIxodes dammjnjt While rarelY life-threatening it is an
important U1ness because of its potential to cause problems in the joints. nervous system. and heart.

Where is Lyme Disease Found?
Transmission of Lyme Disease has been documented in many parts of the worl~. It occurs over

wide areas of the United States. but particularly along the east coast. It was first recognized in the U.S. in
1975 as the result of an investigation of a group of childr~n with arthritis'in Lyme. Connecticut.

Cases of Lyme Disease have occurred in Southern Maine. Deer ticks have been identified in
coastal York and Cumberland counties and in a few other scattered areas, particularly along the coast
Investigations are continuing to determine the distribution of the tick and the extent of Lyme Disease
transmission in Maine.

How is Lyme Disease Transmitted?
The baderia that cause Lyme Disease are acquired by juvenile deer ticks (larvae) through

feeding on an infected animal, usually a mouse. At a subsequent stage in development (nymph), the ticks
cfing to vegetation in brushy, wooded, or grassy areas and transfer by dired contact to the skin of
passing animals and humans. The bite of the infected tick can then transmit the bacteria to the new host.
This transmission of the infectous organism appears to require that the tick be attached for at least 24
hours.
---- The immature deer tick is very small. and when attached to the skin may not be immediately
noticeable. The approximate size of the tick at various stages of development is illustrated below:

Larva Nymph Adult Engorged adult

Actual size .. .. ~ (>
~

August June April. May
'" September July September - December.

During its complex two-year life cycle the tick can infect a variety of hosts including white-footed
mice, deer. and other wild and domestic animals as well as humans. Lyme Disease is most commonly
acquired in the summer months. less often in early spring'or late fall. and only rarely during the winter.

, .

It is important to note that not all ticks carry Lyme disease. The common dog tick for example
does not transmit the infection'. Even a deer tick bite does not necessarily mean that disease will follow,
because not all members of the species are infected. Prompt removal of a tick WIll greatly decrease the
risk of disease transmission.

What are the symptomS of Lyme Disease?

Early Symptoms:
The first symptom of Lyme Disease is usually-but not always- a skin rash called Erythema

Migrans (EM). While the tick may have gene undeteded. the rash occurs at the site of the bite. It begins
as a small red area 3 to 32 days after tlie bite. then gradually enlarges, often with partial clearing at the
center, so that it resembles a doughnut The rash may be aa:ompanied by flu-like sumptoms such as
fever, headactte, stiff neck, Sore and aching muscles and joints, fatigue, sore throat, and swollen glands.
Theremay be multiple rashes in other areas of the body that develop after the rash that OCCtlrsa% the site

_of the bite. These symptoms may disappear on their own oVer a period of weeks. However. the rash may
recur in about 50% of untreated people and more serious problems may develop later. Treatment with
'appropriate antibiotics clears up the rash within days and may prevent complications.

Late Symptoms: ,
Thre majer organ systems-the joints, nervous system, and heart<3n be affeded weeks-

mon!h!; ;:,ftQr !hQ ;r'!~j~' fi~k ~~p ~~~'H"Hl"'~ f::vrrO"l· ....~~ !.~:I'=t!lV ~"'.-v"\"" u.;..~:_ 1_ ..... _ _ :~ ••• _-~.- .. ----II



I
I
I
I
I,
I,

I
I
I
I
I
I
I
I
I

number of people with Lyme Disease may develop symptoms during later stages without having had the
early skin rash.

Arthritis in the large joints (primarily the knee, elbow, and wrist) occurs in more than one-half of
untreated persons. The arthritis may move from joint to joint and can bea,me chronic.

Nervous system complications oa:ur in 10% - 20% of infected persons. These c:Cmplications
may take many forms, some quite serious. Treatment with intravenous antibiotics can be helpful.

Heart symptoms occur in 6% - 10% of infected persons. Electrical conduction in the heart may
be affected and the heart muscle may beCXJme inflamed.

How is Lyme Dis'ease Diagnosed?
Diagnosis is based primarily on recognition of the typical symptoms of Lyme Disease. especially

the characteristic early rash and on the history of possible tick exposure, such as outdoor activity in a
'high·risk area. Atypical cases or cases with onlylater st~ge CXJmpJications can be difficult to diagnose.
Laboratory tests are helpful in some circumstances, but require very careful interpretation by a physician.

In general. the lab tests are more useful in aiding the diagnosis of disease in' later stages than in diagnos­

ing early Lyme Disease.

, What js the Treatmem for Lyme Disease?
Oral antibiotic treatment is beneficial early in illness. Two commonly used medications in ,this

settings are Tetracycline and Amoxicillin. although other antibiotics may be substituted. Prompt treatment
of early Lyme Disease may prevent later and more serious complications. Treatment of joint and nervous
system complications is often accomplished with antibiotics given intravenously or by injection.

How Can Lyme Disease be prevented?
The only known way to get Lyme Disease is from'the bite of an infected tick. Knowing where

these tickS are found. avoiding such areas, and promptly removing the tick are the primary preventive
measures. Persons living in or Visiting high-risk areas should take the following precautions:

• Don' walk barelegged in woods. brush, or tall grass where ticks may be found.
• If you do walk in such areas, wear a long-sleeved shirt. long pants, high socks (with pants

tucked into socks), and c~sed shoes or boots. Light colors will help you spot ticks on clothing.
• Apply a commercial tick repellant on clothing, shoes, and socks after reading label instructions

carefullY. Avoid applying high concentration products to the skin. particularly of children.

• Conduct daily "lick checks· on yourself, your children. CXJmpanions and on pets when you get
in from the field. Shower. if possible. The ticks are often found on the thigh, flank. arms, underarms, and
legs, and may be very small. Prompt removal of the tick will prevent infection.

• To remove'an embedded tick, use tweezers to gnp its body as close to the skin as possible
and pull gently but firmly until the tick lets go. If tweezers are unavailable, grasp the tick with ,J)iece of
tissue. 00 not handle the tick with bare hands.

• Know the symptoms of Lyme Disease. If you have been in an area where ticks are found. and
you develop such symptoms, particularly the skin rash and/or -flu· symptoms, see a physician promptly
for evaluation and treatment.

The Maine Lyme Disease Task Force is involved in eHorts to determine the extent of Lyme Disease
incidence and the distribution of deer ticks in Maine. Members of the group include CXJmmunity physi·
cians, and representatives of the State government (Departments of Human Services. Conservation.
Agriculture, Inland Fisheries and Wildlife) and of the Maine Medical Center Department of Research.

If, you find ticks you would like to have identified, submit them to:

PRODUCED 8YW:: MAIN!: LYMe: DISEASE TASK FORCE·
Distributed By the Maine Department of Human Services, Bureau of Health

157 Capitol Street. Augusta, Me 04:333 . (207) 289-3591

Place the whole tick in rUbbing alcohol in a tightly sealed Container. pack carefully to prevent breakage.

and mail in a crush-proof container. Please enclose your name, address, a~d phone number, note the

geographic location and the date on which the tick was found. and information as to whether the tick was

found on a human or an anima!.

I
I
I
I

Insect and Disease Laboratory

Maine Forestry Service

50 Hospital Street

Augusta. ME 04330

Maine Lyme Disease Project

Maine Medical Center

22 Bramhall Street

Portland. ME 04102
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Lyme disease- is an illness caused by a corkscrew-shaped bac.t~ria called a
spirochete that is' transmitted to people, dogs, horses and other animals by tick
bites. If not ~reated, Lyme disease may lead to arthritis, neurological or
cardiac problems, and possibly~irthdefects.

In Maine, although only a few cases of Lyme disease hive been reported
officially, the tick that spreads Lyme disease is fairly common in coastal York
and Cumberland Counties. It is occasionally found in other scattered areas,
particularly along the coast. .

..=;:

The tick that transmits Lyme.disease in' Maine is the deer tick, Ixodes
dammini. The life cycle has three stages, each of- which· takes one blood meal.

June and July are peak months for Lyme disease when the inconspicuous nycphs
are active. Adults can. also transmit the Lyme disease spirochetes but larvae are
rarely infected.

Other varieties of Maine ticks, some of which look very much like deer ticks,
may bite people and domestic animals but are not thought to transmit Lyme disease
effectively.

Dermacentor variabilis, the common American "dog tick", i's often
found in southern Maine in late spring and early summer. It is usually
easily distinguished by its larger size and characteristic white markings.

Larva Nymph Adult Engorged adult

Actual size If ~ ~ .¢> tr\~ .

August June April, May
September July September-December

Ixodes cookei, the "woodchuck tick", which cannot reliably be distin$!:uished
from the deer tick without a microscope, is widely distributed in Maine. It
usually feeds or. wild animals such as woodchucks and racoons but will also ­
feed readily on man and domestic animals.

Not all deer ticks contain the s~irochete. Although some infected ticks are '
found in Maine, the numbers vary with locality and are generally lower than in
states to the south·where Lyme disease is more established. ~

Aceual ~
si%e 1(1'L\
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. Adult: Dog Tick
(Dermacent:or variabilis)

mal efemalefemale male

Adult: Deet: Tick
. (Ixodes dammini)

The de~r tick, Ixodes dammini,
which transmits Lyme disease,
and the common' dog tick, enlarged
-for-compa~ison. The dog tick is.
~ thought. to transmit Lyme .
disease.
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Precautions to be taken when walking in woods, brush or tall g~ass where
ticks may be found include:

•. Tuck your pant legs into your socks 'and your shirt into your pants.
~' Deer ticks attach to clothing and then walk up.'

Wear light-colored clothing so ticks may be seen more easily.

Use a repellant containin~ DEET according 'to label directions'- particu­
larly on shoes, socks, pant legs. Avoid applying high concentration
products to the skin,' particularly of children.

TO'protect pets,consult your veterinaria~ for dusts or sprays.
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Inspect yourself, your clothing, your children, your companion, and your
pets for ticks when you get in from the field. Shower, if possible.

Mowing grass 'and cutting brush in yards may reduce tick habitat in problem
areas.\

If you find a tick that is attached, remove it promptly because it takes at
least several hour~ of feeding before the spirochete is transmitted. Don't
handle the tick with bare hands. Grasp the tick as close to the skin as
possible, preferably with fine tweezers, and pull gently but firmly until tne
tick lets go. Do not squeeze the tick. Apply antiseptic. Save the tick in a
small. bo t tie of 70% alcohol or rubbing alcohol-Common tick removal methods,
such as scorching with a match, are not recommended because they may cause
infected body fluids to be expelled into the skin.

The first symptom of Lyme disease is usually an expanding red rash at the
site of the- tick bite which may occur 'a few days or several weeks later. The
rash may be preceeded or accompanied by flu~like symptoms such as fever,
headache, chills, nausea, facial paralysis, or pain in muscles and joints. If
Lyme disease is suspected, call your doctor immediately. Early antibiotic
treatment can avoid later, more· serious complications. Not all patients develop
the rash, however, and many do not recall a tick bite.

Produced by the Maine Lyme Disease Task Force.

In most animals, the rash apparently does not\occur~ Lameness, loss of
appetite,fever, and lethargy may. be the first indications. As in people,
animals usually respond to prompt antibiotic therapy.

Tick identification. If' you find ticks you would like to have ide~tified,

send them in a small vial of alcohol, along with information including the name
and age if from a person, kind of animal or other source, the location acquired,
and the date found to one of these two ~aboratorfes:

Maine Lyme Disease Project
Maine ~edical Center
Research Department
22 Bramhall ,Street
Portland~ ME 04102

Insect and Disease Laboratory
(Maine Forest SerVice)
50 Hospital Street .
Augusta, ME 04330

Up to this time, very fe~ deer ticks have been found
from coas~al Maine. Research continuing this yeat will
this range and seek to determine if ecologic variables
Lyme disease.

Research in Maine.
further than 20 miles
follow any expansion of
may limit the ,spread of
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I
EMERGENCY TELEPHONE NUMBERS

I (Local) Police Department (207) 725-5521

I (Local) Rescue Se~ce (207) 443-3300

Base Public Works (207) 921-2661

I On Base Hospital (207) 921-2992

I Parkview Memorial Hospital (207) 729-9941
,

I
(Local) Fire Department On Base (207) '921-2457 (207) 725-5521

Base Fire Department (207) 921-3333

I Off-site Emergency SerVices (207) 443-3300

I
National Poison Control Center (800) 492-2414

Maine Poison Control Center (207) 871-2950 .

I· National Response Center (800) 424-8802

I Regional USEPA Emergency Response (800) 424-8802

Chemical Manufacturers' Association

I Chemical Referral Center' (800) 262-8200

Ambulance' On Base: (207) 921-2222

I Local: (207) 729-1477
and (207) 725-5521

I
I
-I ABB Environmental Services, Inc.

I W012931.080 7120-13
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ROUTES TO EMERGENCY MEDICAL FACILITIES
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APPENDIX F

EXit from gate, go left on Route 24, go one mile to Maine Street, take left on
Maine Street, go one mile. Parkview Hospital is on the left.

Exit from gate, go left on Route 24, go, one mile to Maine Street, take left on
Maine Street, go one mile to Pleasant Hill Road, take right on Pleasant Hill
Roe,td, go one-quarter mile to Baribeau Drive, take a right on Baribeau Drive

,~nd go one-quarter mile. Regional M~morial Hospital is on the left.
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DIRECTIONS TO EMERGENCY MEDICAL FACILITIES

1. Parkview Memorial Hospital
Maine Street
Brunswick, Maine
(207) 729-0041

Directions:

2. Regional Memorial Hospital
Baribeau Drive
Brunswick, Maine
(207) 729-0181

Directions:

ABB Environmental Services, Inc.

W012931.080 7120-13
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SCALE IN FEET
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EMERGENCY EVACUATION -HOSPITAL ROUTE
NAS BRUNSWICK
BRUNSWICK, ME·
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TEMPERATURE EXTREMES
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G.I.I.I Heat Exhaustion.

G.I.I.2 Heat Stroke.

G.I HEAT STRESS

APPENDIX G

7120-13rG-1

ABB Environmental Services, Inc.

Due to the increase in ambient air temperatures and the effects of protective outer
wear decreasing body ventilation, there is increased potential for injury, specifically
heat casualties. Site personnel will be instructed in the identification of a heat stress
victim, the first-aid treatment procedures for the victim, and the prevention of heat
stress casualties.

G.I~1 Identification and Treatment

First Aid. Immediately remove the victim to the CRZ in a shady or cool area with
good air circulation. Remove all protective outer wear. Call a physician. Treat the
victim for shock .(i.e., have the victim lie down, raise the feet 6 to 12 inches, and
maintain body temperatUre but loosen all clothing). If the victim is conscious, it may
be helpful to give sips of water. Transport the victim to a medical facility.

Symptoms. H,eat exhaustion usually begins with muscular weakness, dizziness,
nausea, and a staggering gait. Vomiting is frequent. The bowels may move
involuntarily. The victim is very pale, the skin is clammy, and he or she may perspire
profusely. The pulse is weak and fast; breathing is shallow. The victim may faint
unless he or she lies down. This may pass; however, sometimes it persists and, while
heat exhaustion is generally not considered life threatening, death could occur.

Symptoms. This is the most serious of heat casualties because the body excessively
overheats. Body temperatures often are between 107 and 110°F. The victim will
have a red face and will not be sweating. First there is often pain in the head,
dizziness, nausea, oppression, and dryness of the skin and mouth. Unconsciousness
follows quickly and death is imminent if exposure continues. The attack will usually
occur suddenly. Heat stroke is always serious.

First Aid. Immediately evacuate the victim to a cool and shady area in the CRZ.
Remove all protective outer wear and all personal clothing. Lay the victim on his
or her back with the head and shoulders slightly elevated. It is imperative that the
body temperature be lpwered immediately. This can be accomplished by applying

W012931.080

I
I
I
I,
'I
I,
I
,I
;1
I
·1
I
I,
I
I·
I
,I,
I,
I



·APPENDIX G

G.1.2 Prevention of Heat Stress

During warm weather, a work schedule will be established that allows most work to
be conducted during the morning hours, before ambient air temperatUre levels reach
highs.

7120-13

V<i hour
Y2 hour
1 hour
11/2 hours

Maximum Time
Between Cool Down Breaks

G-2

ABB Environmental Services, Inc.

Above 90°F
85° to 90°F
80° to 85°P
70° to 80 0 P .

Ambient Temperatures

cold wet towels or ice bags to the head and groin. Sponge off the bare skin with cool
water or rubb4Jg alcohol, if available, or even place the victim in a tub of cool water.
The main objective is to cool without chilling. Do not give stimulants. Transport the
victim to a medical facility as soon as possible.

A work/rest schedule will be implemented for personnel required to wear Level B
or C protection (i.e., an impervious outer garment) with sufficient time allowed for
per~onnel to "cool down" (this may require working in shifts). Two hours is the
maximum time between breaks at Level B or C, regardless of temperature. At
elevated temperatures, breaks ,should be scheduled as follows:

One of the major causes of heat casualties is the depletion of body fluids and salts
through sweating. Fluids should be maintained in the Support Zone. Salts can be
replaced by either a 0.1 percent salt solution, more heavily salted foods, or
commercial mixes such as Gatorade. The commercial mixes are advised for
personnel on low-sodium diets.

G.1.3 Heat Stress Monitoring

W012931.080

. Monitoring of personnel wearing impervious clothing should commence when the ­
ambient temperature reaches 70 0 P, with increased frequency if ambient temperature
increases or as slow recovery rates are indicated. When temperatures exceed 85°F,
workers should be monitored for heat stress after every work period. As a screening



G.2 COLD STRESS .

APPENDIX G

mechanism of the body's recuperative ability to excess heat, one or more of the
following techniques should be used.

3. Maintain good hygienic standards by changing clothes frequently, showering
daily, and allowing clothing to dry during rest peri0ds. Persons who notice
skin problems should immediately consult medical personnel.

7120-13G-3·

ABB Environmental Services, Inc.

2. Measure oral body temperature with a clinical thermometer, as early as
possible in the resting period. At the beginning of the rest period, oral .
temperature (OT) should not exceed 99°F.. If OT exceeds 99°F, the next
work period should be shortened by 10 minutes (or 33 percent), with the
length of the rest period staying the same. If the OT again exceeds 99°F at
the beginning of the next period, the following work cycle should be further
shortened by 33 percent. OT should also be measured at the end of the rest
period to ensure that it has dropped below 99°F.

1. Measure the heart rate (HR) for 30. seconds, by radial pulse, as early in the
.resting period as possible. At the beginning of the rest period, the HR should
not exceed 110 beats per minute. If the HR is higher, the next work period
should be shortened by 10 minutes (or 33 percent), with the length of the rest
period staying the same. If the pulse rate is still above 110 beats per minute
at the beginning Of the next rest period, the following work cycle should again
be shortened by 33 percent. '

W01293L080

Cold weather may often cause problems for personnel working outside, even at
temperatures above freezing. As temperatures drop below freezing, the potential for.
cold weather injuries' incr~ases dramatically, as does the potential for equipment
failure. Because of the considerable danger to personnel, outdoor work should be
suspended if the ambient temperature drops below OaF (-18°C) or if the windchill
factor drops below -29°F (-34°C). These levels represent guidelines that should be
used as an action level unless the HSO determines and documents otherwise.
Table K-l, which shows equivalent temperatures (i.e., windchill) for a range of
ambient conditions, should also be referred to.
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APPENDIX G

G.2.1 Local Cold Injuries

Symptoms. Symptoms for each of the three stages of frostbite are described as
follows.

In view of these factors, it is critical that the HSO establish site-specific safety and
. .

operating protocols, and that all on-site personnel be made aware of the risks.

7120-13G-4
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• .Frostnip. Skin first turns red and then later becomes pale or waxy
white. There may be tingling, stinging, aching, an uncomfortable
sensation of coldness or numbness, or no noticeable ~ymptoms.

G.2.1.1 Chilblains. Chilblains is a chronic condition affecting the skin and
peripheral capillary circulation, resulting from prolonged exposure of the bare skin,
primarily in the extremities, to temperatures at or below 60°F. The best method of
preventing and treating chilblains is to cover and protect the skin, thereby avoiding
prolonged exposure to the cold.

There are three stages of frostbite: incipient frost bite (frostnip), superficial frostbite,
and deep frostbite. The classification depends on severity and can range from
incipient frostbite (frostnip), which affects the skin; to superficial frostbite, which
involves the skin and the tissues immediately beneath it; to deep frostbite, which is
much more serious With damage that may affect deeper tissue. and even bone.

Local cold' injuries affect specific areas of the body (e.g., fingers, ears, or toes),
including the more commonly recognized injuries described in the following
subsections.

W012931.080

Snow and ice increase the tisks to personnel and operations through reduced
visibility, increased potential for falling injuries, reduced' on-site mobility, and the
increased time required to access the site (or off-site support services).

G.2.1.2 Frostbite. Frostbite is freezing of the hands, feet, ears, and exposed parts
.of the face as a result of exposure to very low temperatures. Frostbite occurs when
ice crystals form in the fluid in cells of the skin and tissue. As long as blood
circulation remains good, frostbite will not occur.

'\
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- - - - - - - ---------------------).- ------------------- - --- - - - - - - -
ESTlHATED
WIND SPEED

COOLING POWER OF WItL :rl EXPOSEll FI.ESII E~PRESSED

AS AN EQUIVALENT TEMPERATURE (UNOER CAr.M CONDITIONS)

i ACTUAL TEMPERATURE READING (OF)
50 40 30 20 10 0 . -10 -20 -30 -40 -50 -60

- -
lin mPIlJ EQUIVALENT CIIILL '"EMPERATUIlE (OF

calm 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60
5 48 37 27 16 6 -5 -15 -26 -36 -41 -51 -68

10 40 28 16 4 -9 -24 I -33 -46 -58 -10 I -83 -95
15 36 22 9 -5 -18 I -32 -45 -58 -12 I -85 -99 -112
2 32 18 4 -10 -25 -39 -53 -61 I -82 -96 -uo -121
25 30 16 0 -15 -29 -44 .-59 -14 -88 -104 -U8 -133
30 28 13 -2 -18 -33 -48 -63 -19 -94 -109 -125 -140
35 27 11 -4 -20 -35 -51 -61 -82 -98 -U3 -129 -145
·40 26 10 -6 -21 -31 -53 -69 -85 -100 -JJ6 ,_~132 - -148

,
,-

LITTLE DANGER INCREASING DANGER GREAT DANGER
(Wind speeda sreater In <hour with dry skin. Danser:from freezins of Flesh may freeze within
than 4 mph have ·little Haximum danBer of exposed flesh within 1 30 seconds.
additional-effect.) felae aense of security. minute: --

Trenchfoot and immersion foot may occur at any point on this chart.

Sourcea Developed by u.S. Army Research Inatitute of Environmental Medicine. Natick. HaBBach~Betta.

3.88.94T
";)02" 0.0



APPENDIX G

• Deep Frostbite. The tissue is pale, cold, and solid with possible
blisters and swelling. The hands and feet are especially susceptible to
deep frostbite.

DO NOT attempt to thaw the affect~d parts,by exercising them or heating them in
front of an open fire, heat lamp, radiator, Of stove. The person could receive a heat
injury asa result of sensation loss.

• Superficial Frostbite. The skin turns white Of gray-white and is waxy
in appearance. It is firm to touch (i.e., does not move easily) and the
tissue beneath the skin is soft and resilient. There is a lack of
sensation in the area.

7120-13G-6
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r

Emergency Treatment of Frostbite. Frostnip is easily treated in the field by the
application of body heat, which should be applied before the affected area becomes
numb. If frostnip affects your fingers and hands, .place them against the skin of your
chest or in your armpits. To warm your face, hold a mitten or scarf over the lower
part of your face and breathe into it. Thaw frozen spots immediately. Do not rub
affected areas.

For deep frostbite, if possible, the injured person shoUld be taken to a heated shelter
to avoid further frostbite. If it can be done without the danger of further frostbite,
remove all constricting items (e.g., boots, gloves, and socks) from the injured area.
RAPID REWARMING WILL MINIMIZE TISSUE LOSS. If possible, warm the
extremities in a carefully controlled water bath (104 to 106°F) until tips of the fingers
or toes turn pink and feeling is restored. If a water bath is not available, either apply
wet packs (100 to 112°F) to the person's body, or gently wrap frostbitten area in
blankets or) some other warm material.

Superficial frostbite usually responds to the application of body heat, as described
previously. If the skin does not respond to body heat or if it resembles the early
stages of deep frostbite, follow' the emergency treatments listed in the following
paragraphs. DO NOT rub affected areas. .

DO NOT use snow to thaw frostbite. DO NOT rub, massage, 'Of use pressure on the
affected areas., Keep the frostbitten parts elevated if possible. Watch to see if CPR
is necessary. Give the victim warm drinks such as tea, coffee, or soup. DO NOT
GIVE ALCOHOLIC BEVERAGES. , Have the victim exercise fingers or toes as

I

W012931.080

I
I
I
I
I
I
il

I
:1

I'
I
I
I
,I

I
I
I
,I
I,



APPENDIX G

Medical Treatment of Frostbite.

• Superficial Frostbite. Blisters may require medical care.

• Frostnip. Usually does not require medical care.

7120-13G-7,
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Wear warm gloves and boots.

Wear enough clothing to protect against the cold and wind.

Occasionally .exercise the face, fingers, and toes to keep them warm
and to detect any areas that may have become numb.

Pull a scarf or jacket flap over the lower part of the face or pull a
hood tightly around the face.'

Crew members should watch each other closelY,especially the face, for
signs of frostbite.

•

•

•

•

•

• ' Deep Frostbite. EARLY MEDICAL TREATMENT IS URGENT!
Transport the victim to medical care facilities at once. '

Prevention of Frostbite. It is far easier to prevent or stop frostbite in earlier stages
than. to thaw and take care of badly frozen flesh. To protect the body against
frostbite, th~ following precautions should be taken:

G.2.1.3Immersion Foot. Immersion foot (formerly called trenchfoot) is a cold injury
resulting from prolonged exposure to near-freezing temperatures when standing or
walking on wet or swampy ground.

soon as possible, but only after they are warmed.. DO NOT allow a person with
frostbitten feet to walk; walking may cause addit,ional damage.

W012931.080

Symptoms. In the early stages, the feet and toes are pale, cold, numb, and stiff, and
walking is difficult. H preventive action is not taken, the feet will swell and ache; in
extreme cases, this may result in irreversible damage to the tissues of the foot or leg.
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APPENDIX G

G.2.2 Systemic Cold Injuries

In cold water, death may seem to be from drowning;, in reality, it is usually the result
of hypothennia. In water, skin and nearby tissues chill very fast; in 10 to 15 ~utes,

Hypothermia is caused by exposure to cold, and is aggravated by moisture, cold
winds, fatigue, hunger, inadequate clothing or shelter, and excessive perspiration from
strenuous exercise followed by too rapid cooling.

7120-13G-8
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Hypothermia often occurs between temperatures of 30 to 50°F, which most people
believe are not dangerous. Crew members should be alert for symptoms of
hypothermia, especially when temperatures are dropping rapidly or when they must
work in rairi, 'snow, or ice.

Hypothermia may occur on land or following submersion in, even moderately cold
water (i.e., 65°F or lower). On land, hypothermia may take a full .day or more of
exposure to develop; however, if the conditions are extremely severe, death may
occur within a few hours of initial symptoms.

Emergency Treatment of Immersion Foot. Handle feet very gently. DO NOT rub
or massage. If necessary', clean feet carefully with soap and warm water, then dry,
elevate, and expose to warm but not hot air.

Systemic injuries are those that affect the entire body system. Severe body cooling:
known as systemic hypothermia, can occur at temperatures well above freezing.
Hypothermia, which can be fatal, is the progressive lowering of body Jemperature
accompanied by rapid, progressive mental and physical collapse. A large percentage
of wilderness deaths are the result of hypothermia.

Prevention of Immersion Foot. Because the early stages of immersion foot are not
painful, crew members must be constantly on the alert and check feet often when
working in cold, wet conditions. Keep feet dry by wearing waterproof footgear and
changing sO,cks frequently because perspiration, trapped inside waterproof boots or
heavy footgear, can contribute to immersion foot symptoms. Avoid standing in wet
areas. If feet get wet, dry them as soon as possible, warm them with your hands,
then use foot powder, and change to dry socks. If you cannot change wet boots and
socks, exercise your feet frequently by wriggling your toes and moving your ankles.
Never wear tight boots.
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APPENDIX G

G.2.2.2Emergency Treatment of Hypothermia. Move hypothermia victim to shelter
and warmth as rapidly as possible. In very ririld cases, dry clothing and shelter may
be all that is needed. Gently remove all of the victim's wet clothing (so energy is not

7120-13

Below 80°F

Above 95°

Below 86°F

G-9
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Person is conscious but disoriented and
apathetic. Shivering is present but ­
diminishes as temperature drops. Below
92of, respiratory rate gradually
diminishes and pupils being to dilate.

Person is conscious, alert with increased
respiration. Shivering may become
uncontrollable. as core temperature nears
95°F. .

Unconscious; diminished respiration.

Person is semiconscious. Shivering is
replaced by muscular rigidity. Pupils are
fully dilated at about 86°F.

Barely detectable or nondetectable
respiration.

the temperature of the heart and brain may drop. When the core (i.e., internal body)
temperature reaches 90°F, unconsciousness may occur; when body temperature drops
to 80°F, heart failure is possible.

W012931.080

G.2.2.1 Symptoms. In the early stages of hypothermia, the body begins to lose heat
faster than it can be produced, making an effort to stay warm by shivering. When
the body can no longer generate enough heat to overcome heat loss and the energy
reserves of the body become eXhau~ted, body temperature begins to drop. This
affects the ability of the brain to make judgments and also reswts in loss of muscular

- control. As the body temperature drops, hypothermia symptoms become increasingly
severe, as shown in the following table:

/

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I'
I
I
I
I



APPENDIX G

If it is not possible to give the person a warm bath, use one of the following
ALTERNATE METHODS: ~

expended by warming and drying wet clothing) and replace it with a dry set. Give
the person something warm to drink. DO NOT GIVE ALCOHOUC BEVERAGES.

Continue treatment once the victim has stabilized. Give warm liquids and nourishing
food if the person is conscious. Check the person for symptoms of frostbite and if

.-/ .
necessary, gIVe treatment.

7120-13G-lO
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ALL OTHER HYPOTHERMIA CASES SHOULD BE CONSIDERED MEDICAL
EMERGENCIES. PROVIDE EXTERNAL HEAT IN ANY WAY POSSIBLE! A
warm bath (with the water kept between 105° and 110°F) is the most effective way
of warming a victim of hypothermia. NEVER put an UNCONSCIOUS VICTIM in
a bathtub.

• Wrap warm moist towels (or other fabric) around the victim's head,
neck, sides, and groin. As the packs" cool, rewarm them by adding
warm water (approximately 105°F). Check the temperature of the
water With your elbow or the inside of your arm; it should be warm but
not hot.

• If you are at a remote outdoor location and cannot use the other
method, make a "human sandwich" by placing the unclothed victim in
a sleeping bag (or between blankets) with two other imdressed persons
to provide body-to-body heat transfer. THIS WILL SAVE LIVES.
Additional sleeping bags or blankets can be placed over and under the
victim.

Handle the patient gently and do not allow him or her to walk. Exertion can
circulate cold stagnant 'blood from extremities to "the central body and cause
"after-drop," in which the patient's core temperature drops below the level that will
sustain life. ALCOHOL CONTRIBUTES TO AFfER-DROP.

W012931.080

DO NOT wrap a hypothermia victim in a blanket without an auXiliary source of heat
unless it is to protect against any further heat loss before treatment can begin, or you
need to go for help and there is no other alternative.
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G:2.3 Safety/First Aid Equipment

In extreme cold conditions, add the following safety items:

In view of the causes, results, and appropriate treatment of cold weather injuries
discussed previously, as a minimum, the following safety equipment should be
included during cold weather operations:

7120-13G-ll
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extra clothing for all personnel
blankets and/or sleeping bag I

high-energy food and drinking water supply
toboggan
tow ropes

•

•

•

•

•

Stay dry. If your clothing becomes wet from perspiration, rain, snow, or immersion
in water, change it as soon as possible. If you start to shiver in a prolonged or
violent. way, seek shelter at once. Shivering may produce he~t but it also uses up
energy. Violent shivering may be an early sign of hypothermia.

• electric blanket (if an electrical source is available)
• portable emergency· generator (with fuel, oil, and cords)
• space heater and fuel

G.2.2.3 Medical Care for Hypothermia. HYPOTHERMIA IS A SEVERE
EMERGENCY. GET MEDICAL TREATMENT AS SOON AS.POSSffiLE. Even
persons with mild hypothermia should see a doctor.

G.2.2.4 Prevention of Hypothermia. In cold weather, never go into the field without
wearing adequate clothing. Take a complete change of warm clothes and one or two
extra pairs of socks (in plastic bags). Wear or carry a windproof, water-resistant
outer jacket and; in rain or snow, wear adequate raingear.

W012931.080

Avoid aq:idental immersion in water. Practice boat safety and learn cold water
. survival techniques. If you fall into water and you are not very close to shore, remain .
quiet. Keep your head out of water, clinib onto the boat, or hold or climb onto any
other object that will support you and keep you up out of the water.
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G.2.4 General Winter Operations

• Are the areas in which you will work sheltered or open to the wind?

• Are there ways to minimize the length of time that crew members will
have to work outdoors in the cold?

7120-13G-12
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Because winter days are short, scheduling should allow time for taking care of
equipment and supplies before nightfall. Once it becomes dark, it is more difficult
to' gauge terrain, and temperatures are likely to drop.

G.2.4.2 Scheduling. Wherever possible, try to schedule work during the least severe
weather. Rotate crew members to keep cold exposures short and allow sufficient
time for frequent warming breaks. Remember that workers in heavy clothing often
need more time to complete the tasks and may become fatigued more easily. Be
aware that operations may have to be discontinued if winds increase or the
temperature drops.

• If you use a vehicle for a warming area or will use a heater in a closed
room, how can you ensure there is adequate ventilation to prevent'
carbon monoxide poisoning?

• What are the typical wind and weather conditions for the period in
which you will be working?

• Is there a place nearby for periodic warming breaks? Can you obtain
or heat warm food and beverages there? Is there a source of drinking
water?

Cold weather conditions can severely affect winter operations. The Site Manager
and HSO must plan work schedules and project tasks accordingly.

G.2.4.1 Preliminary Assessment. If you will be working outdoors in cold weather,
assess the local weather conditions through the news media (i.e., radio, television,
and newspapers) to determine whether work should progress and/or the amount of
preparation needed. Carefully consider questions such as the following:
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• snow removal/plowing services for site access roads

The HSO is responsible for deciding when weather conditions make site access
unsafe, thereby requiring work to stop until conditions improve.

• sleeping bags, blankets, a food supply, and water kept on-site in the
event a sudden storm requires personnel to remain overnight

7120-13G-13
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G.2.4.4 Equipment and Supplies. Obtain equipment and supplies that will help
prevent cold stress and will help in the treatment of cold stress disorders. Required
equipment includes a reliable aInbient temperature thermometer, a wind gauge, and
a windchill chart. If the site is potentially windy due to a lack of natural or·
manmade windbreaks (e.g., trees, valleys, and structures), try to provide means of
shielding workers from the wind. If working at a remote location, carry extra. food
and water because hunger and dehydration contribute to cold stress. If possible,
make provisions for hot food and beverages. Ensure that emergency communication
equipment is available and operational for crew members working in the cold, at
heights, or in remote locations.

G.2.4.3 Site Access. Snow and ice could make travel on site access roads impossible,
or treacherous at best. Personnel should not be allowed to work on-site if conditions
could severely hamper the arrival or departure' of emergency vehicles. If the route
to off-site medical facilities is blocked by snow or ice, an otherwise minor injury,
could result in a major medical emergency. .If conditions warrant, the following
provisions should be made:

,

• a dependable, four-wheel-drive vehicle available to on-site personnel
for transporting an injured person to an off-site medical facility

Close attention must be given to the effects of cold weather on field equipment.
Batteries can be severely affected by cold resulting in disabled radios, air monitoring
equipment, sampling pumps,' and vehicles. A supply of fresh batteries, a sufficient
nl,lmber of-charging units, and a set of automotive jumper cables should be
maintained on-site. In addition, the electronics in many field instniments such as PI,
LEL, and oxygen meters, as well as the chemical reactions in detector tubes (e.g.,
Draeger tubes) can also be adversely affected by the cold. The manufacturers'
literature must be consulted for minimum operating temperatures.
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H at all possible, monitoring' well sampling tasks should not be scheduled during cold
weather. These tasks generally require the use of relatively delicate pumps; long,
uninsulated stretches of tubing; and significant quantities of decontamination
solutions. Unless considerable effort is expended to prevent pumps, hoses,
decontamination solutions, and sample containers from freezing, attempting to
sample monitoring wells in cold weather may be counter-productive. Portable
shelters should be considered if cold weather sampling is necessary.
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